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ABSTRACT 



Estimates of the incremental costs to Ontario Vs pulp and 
paper mills who are direct dischargers subject to the 
MISA Monitoring Regulation are derived and summarized. 

Twenty-seven pulp and paper mills in Ontario which are 
owned by 16 companiee are subject to the MISA Monitoring 
Regulations .. 

Capital and operating and maintenance {O & M.) costs are 
estimmted by firm for each of five key monitoring 
activities : 

sampling requirements (including costs associated 
with the transport of effluent samples from mills 
to labs) 

- flow measurement 
chemical analyses 
toxicity testing 

- reporting 

Capital cO'Sts are estimated to be $3.7 million 
+ $924,300 using a + 25% confidence measure, 

•*■ Flow measurement devices account for 76% O'f total 

capital cO'Sts, sampling eguipment accounts fox 22%, 
and reporting requirements account for the 
rem,aining 2%,. 

Operating and maintenance costs over the 12-month period 
of the regulation are estimated to be $5.5 million 
+ $831/750 using a + 15%, confidence measure. 

Chemical analysis accounts for 61.2% of the tot,al . 

Sampling, including transport of effluent samples 
to labs, acco'unts for 25.5% of total costs. 

Of the remaining 0' & M costs, reporting costs 
account for 7.3%, toxicity testing for 5.5% and 
maintenance of flow meters for 0.5%,. 

Monitoring requirements for the pulp and paper sector 
involve pro'Cess-specif ic requirements and are dependent, 
in part, on the numb'Sr and type of sample points or 
effluent streams that are currently identified at each 
mill. 
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Nine kraft mills axe expected to^ bear 50% O'f the total 
estimated cO'Sts to the sector. This amounts to 
$4.6 milliO'n for kraft m,ills, 

*« Analytical requirem,ents are m,ore extensi'y'e and 
rigoT'ous for kraft mills than for other mills. 

Kraft pulp mills are major sources of chlo^rinated 
organic compo'unde intO' the environment.. 

light sulphite-mechanical mills are expected to bear 23%: 
of total costs; twO' corrugating mills,. 9%- eight, 
dainklng-board-f ine papers-tissue mills ^ 18%. 

Total incremen.tal m.onitoring cost ranges for each mill 
vary from $134,854 - S18.3,,156 to .$943,011 - $1,511,838. 
After the highest cost mill, the Domta.r kraft mill at 
Red Rock, the next highest range is .from. $524,509 - 
$769,98.2. 

The estimated co'sts of c.hemic.al analysis requir'em.ents 
are compared tO' the costs that would result from, an 
alternative monitoring prO'gr.a.m that would .require more 
frequent testing O'f process ef. fluent streams. 

— As compared to the cO'St of chem.ical analysis of 
$3.4 million under the actual schedule, the 
alternative schedule would, raise the cost o.f 
chemical analysis to about $7.5 million. 

Additional coasts that are related to, but no't required 
by, the Monitoring Regulations have been, and are 
©.xpected tO' be borne by pulp and paper firms.. 

Paper companies report t.hat they incurred about 
$1.8 million, in pre-regulation testing and staff 
costs . 

Some m.ills are likely to monitor intake water in. 
order to calculate net loadings in their wastewater 
discharges. The additional costs O'f flow 

measurement devices and chem.ical analyses fo^r the 
monitoring of intake water could tO'tal as much as 
$3.4 m.illion for t.h.e sector, although they are m.ore 
likely to range from $1.0 to $1.5 million. 

The cost estimates are not definite, but indicate the 
relative costs among different types of m.ills and the 
total costs for individual m.ills and com.panies. 
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Analyses of financial impacts of selected financial 
performance indicators for pulp and paper firms indicate 
that the financial effects appear not to burden 
significantly any of the firms for which, data were 
available . 

■« Estimates of incremental capital costs are compared 
with actual capital expenditures fox each of the 
past seven years for each of 12 firm,s for which 
dat a are av a i 1 ab 1 e . 

Incremental & M costs are computed as a 
percentage of after-tax profits or earnings for 
each year fo^r each firm. 

Calculations are made of the degree of which 
incremental O & M costs ^ adjuated to account for 
the corpo^rate tax rate,, would reduce each firm's 
return on capital employed. 

While it is desirable to carry out financial analysis on 
a mill by mill basis, data were not available at this, 
level operation. Consequently, the analyses are based 
on publicly available information fO'T the firm,s that own 
the mills. 

It is recognized that the pulp and paper industry is 
quite cyclical and is very sensitive to national and 
international business conditions. 

.Pulp and paper companies are generally experiencing'" 
record levels of sales and earnings. 

Short-term fO'recasts suggest that 1989 will be 
another good ye.ar . 

.As new production cap.acitY com.es on stream in 1990' 
a..nd beyond,, prices and p.rofits are likely to be 
reduced. 

The cumulative economic impacts of all envLronmental 
programs on fl.rms in the industry should be monitored.. 
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1 . BACKGROUM) AND PURPOSE OF REPORT 

1.1 PrQgr.am Objectives 

The Municipal-Industrial Strategy for Abatement 
(MISA) is intended to achieve the "virtual 
elimination of toxic contaminants in municipal and 
industrial discharges into waterways." (Ontario 
Ministry of the Environment, 1986) 

MISA consists of three broad eomponents: 

1. Development and promulgation O'f Regulations 
which will specify (a) contaminant monitoring 
requirements, and (b) effluent limits. 

2. Development of these effluent limits based on 
best available technology, economically 
achievable (BATEA) or water quality impacts. 

3. Implementation of abatement programs and 
enforcement activities. 

Economic assessments are a fundamental component of 
the M:I:SA pro^gram. The intent of the economic 
analyses is to determine the magnitude of the costs 
and benefits of various regulations and O'ther 
program, elements, reveal the distribution of these 
costs and benefits, evaluate the economic effects 
and implications of the potential costs and 
benefits and where possible, determine the least- 
cost mechanisms for achieving program objectives 
(Ontario Ministry of the Environment 1987) . 

1 , 2 Sectors Affect.ed. by MISA 

Regulations will be developed for all industrial 
establishments whether they discharge wastewaters 
directly into lakes and rivers or Indirectly via 
municipal sewer systems. The first elements of the 

MISA program to be implemented are monitoring 
regulations on industrial establlshme'nts that 
discharge wastewaters directly into provincial 
waterways. Table 1.1 lists the industrial sectors 
for which monitoxing regulations are being 
developed. ApprO'Ximately 300 plants and mines in 
the province will be subject to monitO'ting 
regulations . 

Plants which are not subject to the direct 

discharge mcnitoring regulations eventually will be 



fABLE 1.1 



IMDUSTIIAL SECTOIS SUBJECT TO MISA DIIECT 
DISCHAIGE REGULATIONS 



Direct 

Approxinate D'lscharger 

Number of Plants or 

Plants in * Sites under 

Induistrial Sector ilC Nos." Ontario MISA Begulatlon 

- _ _ ' -- — — — ■ ^ 

Metal Mining and Refining 0^111-0619 * il 

Piilp, Paper and Paper BO'ard 2711~2712 41 II 

Iron and Steel 2911-'2921 57 I 

Metal Casting Fo^undries 2941-29 99 6 9 21 

Petr oleum Refineries 3611 7 I 

Inorganic and 'Organic 

Chera,ical Manufacturing 3711-3799 840 41** 

Electric-Power and AECL 4911 24 14 

Non-metallic and 

structural mineral 

quarries and plants (e.g., '6 2 ,081-2 

Cement, brick, lime, sand 351-2, 

and gravel, dolo^mite) " 358-9 87*** 87*** 



* Unknown 

** 4 plants in SIC 1800-1897 were Included in the Organic Chemical 
Manufacturing Sector for purposes of the MISA Moini tO'iiiig 
Regulation. 

itiiii Approximate number j, subject toi change 
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required to implement additional m,oiiitoring under a 
comprehensive sewer use program (Ontario Ministry 
of the Environment, 1988a}. 



1.3 Effluent Monitor ing Regulation for Ontario's Pulp 

and Paper Sector 

The first phase of the MISA regulatory program is 
the promulgation of monitoring regulations for all 
plants or establishments within each industrial 
sector which discharge wastewaters directly into 
the natural environment. The proposed monitoring 
regulation for Ontario's pulp and paper mills 
constitute the basis of this report. 

Sixteen firms with 27 Ontario mill locations in 
this sector are subject to the regulation. For 
purposes of the MISA program^ the mills were 
categorized by process categories (Ontario Ministry 
of the Environment, 1989a) . The mills are listed 
by company in Table 1.2. 

Monitoring requirements for the pulp and paper 
m,ills are specified in two regulations: 

1. "Effluent Monitoring - General" which 
specifies common sampling,, analysis, tO'Xicity 
testing, flow measurement, recording 

and reporting protocols and procedures for all 
MISA sectors; and 

2. "Effluent Monitoring - Pulp and Paper 
Sector" which defines monitoring requirements 
specific to the pulp and paper sector. 

The monitoring requirements specified in the 
Regulations have been developed thro^ugh 
negotiations with industry representatives and with 
representatives from the federal government through 
a Joint Technical Committee (JTC) . 

The "Effluent Monitoring - General" regulation came 
into force June 7,, 1988 and will continue to apply 
tO' each industrial sector (Government of Ontario, 
1988) . 

The pulp and paper secto^r regulation will come into 
force five months after it is promulgated and will 
continue in effect during the subsequent 12-month 
period. It will be terminated at the end of the 
17-month period. Many monitoring activities will 
then terminate under a "listing/del isting" 
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TABLE 1.2 

ONTARIO PULP AMD FAP'EE MILLS 
SUBJE,CT TO M:ISA MONITORING REGULATIONS 



CoTapmuj 



Loeation 






1. Abit,ibi-Prlee Ina.^ Thttuder Bay Di-^'isioii 
Ab'itibi -Price Inc., Fort Williani Dd vision 
Abitibi -Price Inc . , Fine Paper Diviision 
Abitibi-Price Inc.^ Iroquois Falls Division 

2. Beavar Wood Fibre Co. Ltd. (1) 

3. Boise Caacade Canada Ltd. 
Boise Cascade Canada Ltd. 

4. Canadian Pacific Forest Prodmcta Ltd. {2) 
Canadian Pacific Forest Products Ltd. {2) 

5. Domtar Inc., Fine Papers Division 
Domtar Inc . ,■ Containerboard Diiriaion 
Domtar Inc., Containerboard Division 
Domtar Inc . , Fine Papers Division 

6 . 1 . B , Eddy F o r e s t P roduc t a L t d . ( 3 ) 
E.B.Eddy Forest Products Ltd. (3) 

7. Fraser Inc. (4) 

8 . J^aines River-Marathon Ltd . ( 5 ) 

9 . Kii^ierly-Clark of Canada Limited 

KJjnb-arly-Clark O'f Canada Limited 
Kinberly-Clark O'f Canada Limited 

10. .MacMillan Bloedel L,imited 

11. Paperboard Industries Corporation (6) 

12. Quebec & Ontario Paper CO'inpany Ltd. (7) 

13. St Marys Paper Inc. 

14 . Spruce Falls Power and Paper Con^any Limited 

15. Strathcona Paper Confaany (9| 

16. WaferbO'ard Corporation Ltd. (10) 



(8) 



Thunder Bay 


S/M 


Thunder Bay 


§/M 


Thunder Bay 


S/M 


Iroquois Falls 


S/M 


TliOEOld 


m 


Fort. Franees 


K 


Kenora 


S/M 


Dry den 


1 


Thunder Bay 


m 


Cornwall 


m 


Red RQiCk 


m 


Trenton 


c 


St . Catharines 


WW 


Espanola 


K 


Ottawa 


FP 


Thorold 


D 


Marathon 


1 


Terrace Bay 


E 


St . Catharines 


i 


Huntsville 


1 


Stiirgeon Falls 


c 


Trenton 


» 


Thorold 


mm 


Sault Ste . Marie 


S/M 


Kapuskasing 


S/M 


Mapanee 


I, 


Smooth Rock Falls 


K 



Owned by Georgia-Pacific Corporation 
Previously, Great Lakes Forest Products Limited 
Owned by George Weston Llxnited via Eddy Paper Co:inpany Lljtiited 
Owned by Noranda Inc. via Noranda Forest Inc. 
Owned by Jamas River Corporation 
Trent valley Paperboard Mills Division 
Owned by Tribune Corporation 

Jointly owned by Kimberly-Clark and the New York Tinies 
A Division of Roman Corporation Limited 
(10) Malett.e Kraft Pulp and Power Division 

Mill Process Category: K - Suljphate (Kraft), S/M - Sulphite/Mechanical 
C - Corrugating; and Demking-Board-Fine Papers-Tissue Category, 
consisting of: B - Board, D - Deinking, FP - Fine Papers, 
and T - Tissue. 



: (1) 


(2) 


(3) 


(4) 


(5} 


(6) 


(7) 


(8) 


(9) 



Source: Ontario Ministry of the Environment (1939a) 



protocol while some rao'nitoring requirements will be 
specified in a subsequent "Effluent Limits 
Compliance RegulatiO'n"' for this sector - 



1 . 4 Purpose and Objecti'y'es of Present Repox't 

This report is intended to present estimates of the 
potential incremental costs to each of the pulp and 
paper mills in Ontario which are subject to the 
requirements of the sector monitoring regulation. 
The report will also present estimates of certain 
costs under an alternative scenario in order to 
■ test the cost-effectiveness of the requirements. 
Cost-effectiveness implications have been among the 
factors considered in arriving at the agreed-to 
protocols and requirements (MOE, January 1989). 

This report also provides estimates of the economic 
and financial effects of the monitoring costs on 

the Ontario pulp and paper industry, and where 
possible, on individual firms. Financial data are 
not always available for specific plants,, and the 
resulting analyses roflect this limitation. 

A review of the physical and economic dimensions of 
the pulp and paper industry in Canada and Ontario 
may be found in Woods Go^rdon (1987). Data from, 
this report were u,sed in the ,analy,ses found in 
Chapter" 3 . Inf ormatio'n ,about individual mills may 
be found in the "Developm,en,t ,Document"' for this 
regulation (Ontario' Ministry of the Environment, 

igagc) „ 



1.5 CO'St Estimation Methods 



Incremental costs of monitoring consist of 
recurring' operat,i.ng aii,d maintenaiice cO'St,s and 
one ti,me c,apdtal aii,d, installation, cO'Sts,. In 
this repoxt, capital and opera,ti,n,g costs have been 
estimated for each m,onitoring function at each 
paper pi, ant. 

Steps involved in cost et^timation include 
postulation of the activities, procedures and 
resource reqxiirements which are required to 
implement each monitoring function specified in the 
regulation, subject to simplifying assumptions 
where necessary. 

,S ingle-valued or point e,stimates of costs are 
presented, but they should be treated, with caution. 
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Inputs required for different types of monitO'ring 
functions are often uncertain and there ie e.ome 
flexibility as to how individual plants may 
implement the various monito^ring requirements. 
Estim,ates of capital costs are invariably subject 
to contingencies,, error and uncertainty. 

For the above reasons, ranges of capital and 
operating costs are presented for some monitO'ring 
functions .. _ ■■' . ■ 

All cost eetimatae are expreBsed in 1988 dollare. 

Cost-effectiveness of the monitoring requirements 
has been examined by comparing the costs associated 
with the proposed plant and wastewater stream- 
specific requirements to potential costs incurred 
under a system in which all mills must carry out 
the same tests as currently required but more 
frequently. 



1 
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2 . MONITORING REQUIRaiENTS AND COST ESTIMATES 

2 . 1 Monitoring Functions 

The ("General" and "Pulp and Paper") Effluent 
Monitoring Regulations s.pecify requirements for 
five major monitoring activities which each 
waetewater discharger must implement to various 
degrees and levels of effort. 

1. Sampling 

2. Flow measurement 

3. Analytical (characterization and routine 
analyses) 

•i. Toxicity testing 
5„ Reporting 

In addition, the General Regulation specifies 

sampling, analytical and reporting protocols which 
must be follo^wed by all industrial sectors. 

Six types of effluent streams or "sampling points" 
are defined in the regulation: 

1. Process effluent 

2,. Cooling water effluent 

•3. Waste disposal site effluent 

4. Emergency overflow effluent 
5 ., Backwash ef fTuent 

6 . Storm water 

The 27 mills have 44 sampling points, excluding 

storm water effluents. The number of sampling 

points is subject to change, as mills may apply for 

and gain approval tO' combine effluent streams for 
testing. 

The MISA monitoring requirements for the pulp and 
paper sector provide for different testing 
schedules according to the type of effluent stream 
and the manufacturing processes used at each mill. 
Process effluent streams at different mills that 
utilize identical manufacturing or pulping 
processes must test for the same compounds and at 
the same frequency. 

MISA monitoring requirements differ by sector. In 
the petroleum refining sector, each plant must test 
for' the same compounds at similar frequencies- In 
contrast, plant and stream-specific monitoring 
requirements were developed for the organic 
chemical sector. While pulp and paper mills are 
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no't all subject to the sam,e monitoring schedule, 
those mills ueing the same manufacturing prO'ceases 
are tre^ated identically. 



2 . 2 Sampling 



Sampling protocols and specifications are defined 
in Section 3 of the "Effluent Monitoring - General'^ 
Regulation, 

This function involves taking water samplee from 

deeignated sampling points under prescribed 
procedures and conditions, stO'ring samples under 
refrigeratiO'n where necessary and transporting 
samples to lab facilities within a prescribed time 
period. Samples must be taken to perform, 
characteriEation and routine analyses and 
biological toxicity tests. 

Samples may be taken by hand under the prescribed 
frequency or by means of automatic sampling 
equipment. By whatever means they are collected, 
samples must then be taken to a facility for 
preparation and, if necessary, for refrigerated 
storage. 

Pulp and paper mills in Ontario are currently 
co'llecting samples on a daily basis. It is, 
therefore,, not anticipated that the additional 
sampling required by this regulation will 
necessitate the acquisition of any additional 
vehicles for the collection of samples. 

Samples will have to be taken either directly to a 
commercial laboratory or to a site from which they 
can be transported to the laboratory. 

The regulations further require that samples be 
stored at a temperature no higher than lO^'C, and 

they must be prevented from freezing. Therefore, 
each plant will require refrigeration equipment to 
store samples. 

Automatic composite sampler installation must house 
a refrigerated sample holder m an insulated 
housing to protect from freezing. The cost of 
these units is usually included in the capital and 
instailarion costs of the automatic samplers. 

Automatic flow-proportional samplers, including 
refrigeration equipment, cost between $7,000 and 
$10,00'0'. Installation costs, which include 
temperature recorders, electrical supply, signal 
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cables and construct ion,, are sens.itive to 

site-specific circumstances and are generally more 
than twice the ©'quipment cost. 

Table 2.1 indicates which mills have currently 
installed autO'm,atic f lo^w-proportional sampling 
devices and sampler refrigerators. Estimates of 
the capital and installation cost fo'r sampling 
devices which were provided by each company are 
also listed. 

Sampling installations and their costs have been 
identified for both chemical and toxicity sampling. 
Total capital investments for these facilities were 
estimated at amount to $817,700 of which 48% will 
be incurred by kraf t mills . 

Of the 9 mills which are reported by Canviro 

(1988), to have automatic samplers installed, all 
but two repO'rt that they will incur further capital 

costs fO'r these facilities. All mills for which no 
added capital costs are reported in Table 2.1 are 
assumed tO' require no^ extra costs tO' comply with 
MISA monitO'ring requirem,ents . 

Operating costs for sampling are based on estimates 
of effort for this and other monitoring activities 
which are summarized in Table 2.2. The person- 
hours of effort presented in this Table are 
adjusted at each mill according to the number and 
type of effluent streams. For monthly reporting 
and for preparation of the initial report {Tasks 4 
and 5 m Table 2.2), the required number of person- 
hours of effort is assumed to be independent of 
differences m the number and type of effluent 
streams. For the other tasks ^ industry 
representatives suggested that the number of 
working hours would increase above the amount 
specified in Table 2 . 2 by 50% for each additional 
process effluent and by 2% for each other type of 
effluent or sampling point. For example, a mill 
with two process effluents and three other types of 
effluents would have an adjustment factor of 156% 
applied to the figure in Table 2.2. 

The 27 Ontario pulp and paper mills are currently 
expected to monitor 31 process effluent streams, 11 
cooling water effluent streams, one backwash 
effluent stream, one waste site effluent stream and 
55 storm water discharge streams. (Ontario 
Ministry of Environment, 1989b, Appendix 1; 
repeated as the first column of Table 2.8 below). 
Based on the adjustments described above, the 



- 9 



TABtE 2.1 



SAME'LINS AND REFEIGEKAflOH DEVICES CDRHEN'TLl IMS'lAmo MO' COST ESilMMES FOR ADDITIOMAI. SAMPLIMS EQDlPlffiHf 



Company 



Mill 



FLOW-PMOPORTIOMM. 
SMffLING DE¥ICBS 

m vmm: 



EUmm.TB. CKHAfff) CATBGORl' 



KEFRIGERATID 

S-Mffi'LING DB¥ICES 

IN PLACE 



ESTIMaTlD IMSm'T'.T.KD COST OF 
ADDITIONU, SAILING. EQqiPMSMl 



MMMJITICMs 



fOXICITY 



(IM 10,00' S OF DOLLARS I 



Bois« Cascade - Fort Frances 

CanadLan .Pacific FC'rest Products - Dryden 

Canadian Pacific FO'rest Products. - Th-undar Bay 

Donita.r Inc. - Coniw,all 

Pomtar Inc.. .- Red Roclc 

.E...B.Eddf - Espanola 

James River-Marathon Ltd. ■= M.arathoii 

Eii*«rly-Clark - Tertaee Bay 

HaferbO'ard Corporation - S.m.O'Oth Rock Falls 

SOBTOfAL FOR .SULP'HATE (KRAFT) CATEGORY: 



,§20'. 


§10.0 


S..0 




lOOi.O 




io.o 




iO.i 


€0.0 


l.S 


2.0 


30.0 


15,0 



$309. i 



$87.0 



.SOLBHITE-lffiCBaMICM. CATEGORY 



jyadtibi-Priea - fhunder Bay Division 0' 

Abltibi -Price - Fo^rt WilliajB Ddvision 2 

Miitibi -Price - Fine Paper Division 0' 

Abitibi -Price - Iroquois Falls Dlvisloo 

Bois« Cascade - Kenora O^ 

Qiaabec ,and Oiit.arlQ Paper - Thoxold 

St MaEy.s P.aper - .Sault Ste. Marie 

Spruce .Fa.l,ls lowftr and Paper Company - Kapuskasin.g 1 

SUBTOTAL FOR SDLPHITE=lffiCimNlCAL CATEGORY: 



Ill.O' 
1,2 ..7 
.16.. Q' 
11. Q. 

2,5.0 
€S.Oi 
19.5 

1146. Z 



§8.0 

3.0 
2>0 



»..» 



§18.0 



. .. Coatinaed 



2.1 (Continued) 



Co«y,ajny 



Mill 



FLOH-FROPORTIOHM. 

SAMPLING DEViai,S 

IN PLACE, 



CO'RRO'GATING CATEGORX 



REFRIGERITID 

SMffi'LING DEVI'aiS 

IN PlACl, 



BStIlffl.fED INSTMXED COST OF 
.ADBITIOMMi. SAMP'LIHG EGUIPimNT 



MMMXTlCMt fOXICITY 



(IN' 1000* S OF DOLLARS) 



Domtar Inc. - Trenton 
Ma;cMlllan-Bloedel - Sturgeon Falls 

SUBTOTAL FOR COBRnGAT'IlG ■CAfESORY: 



65.0 



65.0 



35.0 



35 . 



DMMKING-BOaRD-FllJE. PAPERS-tlSSDE CATEGORY 



Beaver WO'Od Fibre COiUp'any - Thorold 
Domtar Inc. - St Catharinas 

B.B.Eddy - Ottawa 
Fraser Inc. - Thorold 

Kimberly-Clark - St . Catharine* 

Kimberly-Clark - Hantcville 

Strathcona Paper - Napanee: 

Fapftiboard Industries CO'Zporation - Tranton, 

SDB,'TOTAL FOR 

DEINKING-BOARD-FIME PAPERS -TlSS'Ol. CATEGORY: 



isi 


t^o 


i,i 




io . 


12 . 0' 


is.o 


.,f.# 



12.0 



*S!^S*i*'^5— ! 



.§135.0 



6.0 



$22. Oi 



TOTAL 



§6SS.7 



S162.0 



SOURCES: CAHVIRO (1987) for Efjuipmant Currantly in place; Young, B..J= (No" 



23, 1988) for cost estimates. 



TABLE 2., 2 

ESTIBIATE OF AVERAGE WOKK-HOimS REQUIRED 
FOR REGULATION COMPLIANCE 
BY TASK AND MONITORING ACTIVITY* 



TASK 

Sampling and Flow Meaeurement^ 

1, Sample collection, preservation and 
shipping 

2^ Maintenance of: 

sampling equipment 
- flow meter 



H0-UR5 REQUIRED 



984 hoiirs 



400 hours 
30 hours 



RepO'rting 

3. Data handling (data review, data 
entry and verification) 

4. Monthly reporting to MCE 

5. Preparation of initial report 
including selection of laboratory 
facilities and initial calibration 
of flow m,eter. 

TOTAL TIME: 



223 hours 
96 hours 



155 hours 



1,888 hours 



Estimates for a mill with a single process effluent 
stream and no other sampling podnts. Procedures to^ 
adjust person-hour requirements for mills with 
additional effluent streams are described in the text 



SOURCE: Young, B,J. (Nove:mber 7, 1988), personal 

correspondence on behalf of the Ontario Forest 
Industries Association. 
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average additional labour requirement resulting 
from the Regulation is about 2,0'92 hours or 

265.5 eigfat-liour work days per mill. 

Industry representatives, advised that the wage 
rates for these activities would range from about 
$25 to $36 per hour, inclusive of overhead. They 
also estimated that 80'% of the work would be 
carried out by staff at the lower end of this 
range. Consequently, an hourly rate of $30 was 
used to generate the operation and maintenance 
costs summarized in Table 2.3, 

Based on these assumptions and estimates, operation 
and maintenance of sampling is expected to total 
$1.3 million for the period of the regulation. At 
least 71% of this amount is attributable to sample 
collection activities. These O & M cost magnitudes 
appear to be consistent with the difficulties 
imposed by adverse weather conditions m "che 
winter. 

Since laboratory facilities are not available at or 
nearby many of the mills lO'Cated in No^rthern 
Ontario, it will be necessary for them to ship 
samples to commercial laboratories in TorontO' or 
Montreal for analysis. As noted, it is assumed 
that all analyses will be conducted by commercial 
laboratories. Transportation costs are presented 
in Table 2.4. They were calculated by using 
average transport costs incurred by m,ills during 
the pre-regulation monitoring program carried out 
by the industry. An industry representative 
provided an approximation of $20,250' for total 
transp"Ort costs during the pre-regulation period. 
Because this figure was quite close to the total of 
$21,731, reported in Table 2.4, his approach was 
used to provide an estimate of the total 
anticipated cO'St to be incurred by transporting 
samples . 

A monthly cost of $300 per process effluent stream 
and $200 per cooling water effluent stream was 
suggested. Large volumes of effluent required for 
biotoxicity testing account for most of the cost. 
It was assumed that $25 would be incurred for 
transport of other types of effluents each month. 
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TABLE 2:. 3: OPIRATING AND' .MAINTINANCE COSTS OF SA&ffiLING 



Comp'any 



Mill 



TOfAL 



Maintenance 



Co'lleetion 



SOLB'HAfl (m^MT) CATEGORY 



lolsQ Caaeade - Fort Frmncas 

Canadian Paolfio Forest Prodjaet* - Drydaia 

■Cmnmdlan Paelfic Foreat etaduats - fhmnder Bay 

DoBtar Inc. - CQ,oiiMall 

'Boffltar In,e. - Red Roak 

l.l.lddy - lipanola 

Sammm Mver-Maratlion Ltd. - Marathon, 

Klinb«rly-Clark - Terraco Bay 

Waferboard CorpO'Satioa - Saooth Rock Falls 

SOBfOSM. fOR S'UM'HA'H (raAff'TI CATEGORY: 



143,181 


$12,4ao 


130', 701 


44,842 


12, 960 


31,882 


47,333 


13,S80 


33, €53 


44,842 


12,960 


31,812 


42,350 


12,240' 


30,110 


64,771 


ia,720i 


46,0.51 


47,333 


13,610 


33,653 


44,011 


12,720' 


31,291 


44,a42 


12,»60 


31, 882 


S 423,504 


$122,400 


$301,,, 104 



SOLgHI'Il-SffiCHJlMICMi 'CAtlGORI 



toitibl-Pria© - TbtaO'dar Bay Division 

J&ltib,l-PriQe - fort Willi,aaii Dlvisiont 

,abltibi~trle,a - .Flnii Paper Dlvleio-n 

toitibi-PricQ - Iroquois Falls D,lvision 

Boise Ca.BCt.dm - Ke:nor,a 

Quebec and Ontario' Papor - ■ThoE'O'l.d 

St Ma,rfs P,ap'er ~ Sault Stm . Marl* 

Sp'.riiGe ,f'aHs Pow«r and p,aper Coppa.nf ~ Kapu,skasing 

S'DfBfOf,aL FO'R SOUP'HITl-^CHMIICAL CATEGORY : 



43,1S1 


12,, 480 


30,701 


63,, 941 


18,480 


4S,4il 


43,181 


12,, 480 


30,701 


45, €72 


13,200 


32,472 


42,350 


12,2 40 


30,110 


41,520 


12, O'OO 


29,520 


41,520 


12,000 


2 9,520 


45, '672 


13,200 


32,472 


$3 '67, 037 


,$106,080 


$2'S0, 9S7 



CO'RRUGAflNC 'CAIE'GORY 



D'omtar Inc. - 'Tr«nt,0',n, 
MacMillan-BlO'edel - Stur'feo'n Falls 

SroTO''TAL FOR CQRR,OGA:TIHG CAfEGO'RY: 



44,011 
86,362 

§130,373 



12,720 
24, 9'60 

.|37„ 680 



,31,2 9'1 

61,402 

$9'2, 693 



D1IMK,ING-B0'ARD-FIN1 PAPERS -TI,SSU1 CATEGO'RY 



B,eaver W'OO'd F,ibrQ Co,B5pany - Thorold 

Domt,ar Ine. - St Catha,ri&es 

E.B.Eddy - 'Qtta,w,a 

Frasar Inc. - Th'Orold 

KliBb'erl,y-Cla.rk - St., Catharirtea 

Kliinhi'erly-Cla.rk - Hu,nt,sville 

Stratheona Paper - ■M,apanae 

faparboard Indmatrlae Ce,rporation - TT'enton 

SOBTOTAL FOR 

DEI,NK,ING-1'0'ARD'-FINE i'M'ERS-'T.IS,SICJE CAIEGORY: 



fOfAL 



42,350 


12,, 240 


30,110 


41,, 520 


12,000 


29,520 


41,, 520 


1,2,000 


29,520 


41,520 


12,000 


29,520 


41,520 


12,000 


29', 520 


42,350 


12 ,,240 


30,110 


42,330 


12,240 


30,110 


4i,S02 


13,440 


33.0 '62 


$339,634 


$9,8,160 


$241,, 474 


,$1,, 2 60, 547 


$3 64,, 320 


$116,227 



SOORCl: fable 2.2, with adjuatmants, f'Or the number of 'effluent streanis 
(found in T,able 2.8<} . A, wage rate O'f $30 per hour is asi 



1.0 



TABLE 2.4; TRANSPORl COSTS FOR S,Aftff'LING 



eQ'Bi55.any 



Mill 



SHIPPIHG CO'ST'S FOR 
ISTIMATED' PRl-REGULA,f ION MONITORING 
TRANSPORT' 

COSf S FROM ACfU'Mi PER CENT 

KEGOLAflOH aOS'IS OP TOTAL 



SOUPHAIE (KRaF'T) CATEGORY 



Bslsa Cascada - FO'rt Franeas 

eanadl.an faeifie Porast Freduets. - DEydoo 

Canadian Paeifis Fo^rast ,f rodttota - Ihunder Bay 

D'onitar Inc. - Cornwall 

Domtar Inc. - Red Rock 

l.B.lddy - Ispanola 

Jamaa Rlvar-Marathon Ltd. - Marathon 

K:lfflb«rly-Clark - 'Teirraea Bay 

Wafiariioard Coi]rpOEati©n. - Snisoth Reek Falls 

SUBTOTAL FOR OTU'HA'Tl (i^AFT) CATIGORI: 



lii, ia4 


|2,800i 


12 . 9% 


14,27S 


2,000 


9,, 2% 


9, 992 


1,400 


6.4% 


964 


135 


. 6%' 


7,851 


1,100 


5.1% 


i,0^36 


1,266 


s.a% 


3,0iSf 


430 


2 . 0% 


9,0i3S 


l,2g€ 


5 . 8% 


7,137 


l,0i0'0 


4.f%. 



$81,343 



111,397 



52.4%' 



StJLPHITl-MiCHM'ICAL. CATIGORY 



Aiitibl-Price - Thunder Bay Division 

.Abitibi-Prlce - Fort Sfilliain Division 

Abitibi-Prica - Fine Paper DivisiO'n, 

Abitibi-Pricia - Iroquois Falls Division, 

Boise Casoadie - Kenora 

Q\3,obec and Ontarioi Paper - Thorold 

St Marys Paper - Sault Sta . Maria 

Sprue* Falls Power and Paper COitopany - Kapuskaslng 

SOBTOTAL, FOR S¥I*H1TE-MECHANTCAL, CATEGORY: 



.$4,282 


■SSQ'O 


2.8% 


1,, 427 


200 


0.3% 


4,282 


600' 


2.8% 


6,281 


880' 


4.0% 


9,992 


1,400' 


i.4% 


5,, 253 


736 


3.4% 


5,253 


736 


3.4% 


3,253 


736 


3.4% 



$42,024 



:$5,, 888 



27.1% 



CORROGATING CATEGORY 



Domtar Inc. - Trenton 
MacMlllan-Blo^d©! - Sturfoori Falls 

SUBTOTAL FOR CORRTCATING CATEGORY: 



■PSf 
3 , S.26 

$3,883 



sso 

4 94 



$544 



0.,2%' 

2 . 3%: 
2.5%: 



DEINKINS-BOARD'-FIHl PAPERS -TISS'UE CAllGORY 



Beaver Wood Fibre Company - Thorold 

Dom^^r Inc. ■- St Catharines 

E.B Eddy - Ottawa 

Frasar Inc. - Thorold 

KimDtsriy-Olark - St. Catharines 

Kiinbtirly-Cl^rk - Huntcville 

Strathcoiia Paper - Kapanee 

Paparboard Induatriea Corporatioin - Trenton 

SUBTOTAL FOR 

DEIKKING-BOAPJJ-FINE P,AI>imS.-SISSDl CATEGORY; 



$4,282 


$60'0 


2.8% 


8,565 


1,200 


5.5% 


3,S2i' 


494 


2.3% 


3,526 


494 


2.3% 


3,711 


520 


2 . 4% 


# 





. 0'% 


714 


100 


0,5% 


3,526 


494 


2.3% 



127,850 



$3,902 



18.0% 



fOTAL 



$155, lOO' 



$21,731 



100.0% 



SOURCES : Young, B.J., (OctQiber 26, 1988) and (Ho' 



23. isaaj 



TO'tal expected transport cO'Sts were then calculated 
fox all effluent streams that are subject to 
monitoring, using the following formulae: 

31 process effluents x $300 x 12 = annual transport 

cost 

for process 
samples 

11 cooling water effluents x $200 x 12 -• annual 

transport 
cost fox 
cooling 

water 
effluents 

Remaining effluents x $25 x 12 = annual transport 

coat for 
remaining 
effluents 

A total transport cost of $155,100 was thus 
calculated. This total cost was then disaggregated 
to each mill according to the propoxtion of actual 
costs incurred during the pre-regulation period as 
sho'wn in Table 2.4. 



2,3 Flow Measurement 



Flow measurenient is required to allow accurate 
calculation of tO'tal loadings of contaminants 
discharged to the enviro'nfflent . 

Flow measurement accuracy requirements at each type 
of sampling podnt are summarized in Table 2.5. 

Based on a study undertaken for the Ministry by 
CANVIEO (1987), flow measurement devices were rated 
as acceptable, uncertain ox' unacceptable. 
Approximately one third of the mills fell in each 
categoxy. Ministry and industry representatives 
agreed that devices rated unacceptable would be 
replaced, but that tho^se rated uncertain will be 
accepted if they can be certified as accurate to 
within + 15%. B^etween six and eighteen mills will 
need to^install flow measurement devices. 

Installation costs will vary among mills due to 
site- specific characteristics such, as the volume of 
effluent flow, location of pipes, etc. 
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TABLE 2.5 

REQUIREMlNffS FOR FLOW MEASURMIENT UNDER THE 
PULP AND PAPER SECTOR MONITORING REGULATION 



Outfall Type 



FlO'W Measurement 
Requiremente 



Accuracy 



Process Effluent 



Measured,^ 
estimated or 
calculated 



+/- 5%; of actual 
flow using a 
primary device, 
+/- 2% of full 
scale flow using a 
secondary device 

Estimate total 

daily flow if 

c annot. m,e a sur e flow 

continuously 



Emergency 
Overflow 



Event duration and +/- 20%, of actual 
approximate volum,e flow 
of discharge 



Cooling Water 
Effluent 



Measured or 
estimated flow at 
time of sampling 



+/- 20% of actual 
flow 



B.ackwash Effluent 



Measured or 
estimated flO'W at 
time of sampling 



+/- 20% of actual 
flow 



Waste Disposal 
Site Effluent 



Volume and 
duration of each 
d i s charge event 



+/- 20% of actual 
f 1 ow 



Stormwater 



Measured or 
estim,ated at time 
O'f storm event 



+/- 20% of actual 
flow 



NOTE: If existing devices can be proven to have a +y- 15% 
accuracy, they will be accepted fox' use in flow 
measurement. 

SO'URCE: Pulp and Paper Sector Monitoring Regulation - 

Section 28^ General Monitoring Regulation - 

Section 6. 
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Bomtar at Red Rock reported that flow measurement 
installatiO'ns would cost an estimated $880,0'00. 
The remaining plants submitted estimates ranging 
from, $0' tO' $250,, 000 as shown in Table 2.6, 

Table 2.6 also includes estimates of the operating 
and maintenance costs of flow measurement based on 
the information provided in Table 2.2. 

This broad range reflects industry uncertainty 
regarding potential cost impacts of the flow 
measurement requirements, and the fact that some 
mills already have adequate flow measurement 

devices , 

Maintenance cO'Sts of flow measurement installations 
could be substantial in northern locations. Flumes 
and O'ther devices are vulnerable to clogging with 
ice in the winter. 



2 .4 Chemical Analyses 

Unlike the MISA monitoring regulations for other 
industrial sectors, the Pulp and Paper Monitoring 
Regulation does not distinguish between 
characterization and routine analyses. Sector 
characterization and open characterizatiO'n of 
organic compounds are treated as part o^f the 
routine monito^ring schedule. 

The Pulp and Paper Monitoring regulation requires 
that each mill analyze its process streams that 
discharge into the natural environment for 103 o^f 
the 186 chemicals listed on the Effluent Monitoring 
Priority Pollutants List (EMMPL) on a monthly 
basis. In addition, each mill will be required 
to perform an open characterization, analysis of 
organic compounds in each process stream twice 
during the 12 -month period. 

It is assumed that characterization and routine 
chemical analyses as well as bioto^xicity tests will 
be perfO'rm,ed by a comme-rcial labO'ratory,, even 
though some mills may have the ability to conduct 
many o€ the analyses on-site. This procedure has 
been adopted in order to obtain comparable cost 
eBtimates fo'r each O'f the mills. 

Costs of chemical analysis for the 12 -month period 
of the regulations are based on the mean coTOmercial 
laboratO'ry test prices that are listed in 
Table 2.7. This table derives from a survey of 
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f ABLl 2.6: ESTIMATED COS'TS FOR FLOW MEASUREMENT DEVICES 



CIPITAL COSTS FOR 
FLOW MONITORING 



Company 



Mill 



CAHVIRO 

:RAiiNa 



PROCISS 
STBEJM 



COOllNG 
S.TRE,ftM 



MAIN'TEHAMCE 
COSTS FOR 
FLOW 'MEIER 



StUiflHMl. CKRM''5) CATEGORY 

Boisai Cascade - Fort Franeeai 

Canadian FaGifle FoE«st FroductB - Drydan 

Canadian taeifle Foreat Iroducts - fhander Bay 

Domtar Ins. - CQxnwall 

Doffitar Inc. - Red RO'Ck 

1.1, Eddy - lapanola 

J,M»,» Ri¥Br-.MarathiOn Ltd. - Marathon 

Kimberly-Olark - Torraca Bay 

Wafarboard, Corporation - Smoisth Eaek Falls 

SUBTOTAL FOR SOMHATl (MRAFf) CATEGORY! 



TOCIR 


1 20' 0^,000. 




li 


OTiCSR 


0' 


200, 


000 


OTACC 


lOS.OQiO' 







TOCER 


210^,000' 




i 


IJNCIR 


880,0001 







TOCER 


250,000 







*CCEf 


30,000 


20 


000 


TOCIR 










ACCEF 







0' 




11,675,000 


$220 


000 



$936 

i72 

l,0'26 

972 

9ia 

1,404 

1,026 

954 

972 

19,180 



SULPHITS-MECilANICAL CATEGORY 



Abltib.-Price 

Abitibi-r riC!G 
Abitibi~fri:nKi 
Abicibi-Price 
Boiae Cascade 



Thunder Biiy Division 

Fort: Wiliiarn Divi.jioEi 
Jine Fi-iper Div-i£;iun 
Iroquois I-'alls Divxision 
Kenora 



Quebec and Ontario Paper - 1'horold 
St Marys Paper - Saulc Ste Marie 
Spruce jr^lls Power and Paper Company 



ACCIP 
UNCER 
UHCIR 
UNACC 
AC CEP 
UNACC 
UNCER 
Kapus'kasing ACCEF 



SOTTOTAL FOR SOLPHIfl-iKCHAKICaL CATIGQRY: 



|.i,ooe 




ii 


110,600 







12,508 


30 


500 


16,700 


10 


000 










150,000 







30,000 


10 


000 


4 6,700. 







$372, 508' 


ISO 


500 



936 
1,38 6 

93 6 
990 
9 1:8 
900 
900 
990 

$7,956 



CORROgATIHG CATEGORY 

Domtar Ine. - Trenton 
MacMllian-lloadal - Sturgeon Falls 

SmtOfAL, FOR CO'RmUGATING CATEGORY: 



OTfACC 
ACCEP 



$200,000 


$200,000 



♦ft 




m 



954 
1, 872 

$2, 82 6 



DEIMKING-BOMD-Fim FAPERi-TISS'UE CAIEGORY 



Beaver Wood Fibra CQaipa,ny - Ihorold 

DoiBitar Ins, - St Catharines 

l.B.lddy - Ottawa 

■Fraser Inc . - Thox'old 

Klmh«rly"Clark - St. Catharines 

Kimbiarly-Clark - Huntaville 

Strathoona Papar - Napan««i 

lapairboard Industries CorpO'ration - Trenton 

SroTOfAL FOR 

DEIHKIMC-BOlMi-FIHl PAPERS:- 1 ISSTJl CAllGORY: 



TOTAL 



ACCEf 


fg 


m 


918 


UNACC 


5,500 


i 


900 


accER 





i 


900 


UHCER 


75,000 


i 


900 


UNACC 


100, 000 


i 


900 


TOCER 





i 


918 


TOCER 


10,000 


i 


918 


ACCEP 








1,0 oa 

$7,362 




,§130,500 


11 






12,438,008 


1270,500 


$27,-324 



RATINGS: Acceptablo (ACCEP), Uncortam (TINCEP) , or Unacceptable (UNACC) 

SOURCES: CANVIRO 11987), for ratings of flow measurement devices currently m place. 
Young, B.J., (November 23,1988), personal correspondance on behiilf of the 

Ontario Forest Industries Association, for capital cost estimates. 
Maintenance cost estiinates for flow measui'ement devices are derived from 

additional labor requirements ±n Table 2,2, using a wage of ^3l).00 oer houi', 



TABLE 2.7 



LABORATORY TEST PRICES FOR ANAL^YTICAL TEST GROUPS 



Analytical Teat 
Mo . Group 



1. Chemical Oxygen, Demand 

2 . Cyanide 

3. Hydrogen Ion (pH) 

4a., Ammonia and Ammonium 
Nitrogen plus Total 
Kjeldahl NitrO'gen. 

4b. Nitrate and Nitrite 

5. Organic Carbon (DOC) 

6. Total Phosphorus 

7. Conductivity 

8 . Total Suspended 
Solids (TSS) 
Volatile Suspended 
Solids {¥SS) 

9. Metals (13 metals) 

10. Hydrides (Arsenic only) 

11,, Chromium, (Hexavalent) 

12 . Me,rcury 

13. Total ,Alkyl Lead 

14 . Pheno 1 i G s ( 4AAP ) 

15. Sulphide 

16. Vo 1 at i 1 e s , Hal ogen at ed 

17. ¥olatilee, Non- 
[ Halogenatad 

18. Volatilea, Water 
Soluble 



Price ($) 



LO'W 
1,4,00 
10.00 

1.30 



Med i an 

26„00 

32.50' 

5.75 



A,verage 

29/78 

36.10 

6.84 



High 

70.00 

100.00 
30.00 



40.00 


55.60 


86 


99 


230.00 


10.00 


50.00 


57 


03 


13 0.00 


8.75 


20.00 


25 


12 


120.00 


2.50 


8 . 00 


9 


,44 


45.50 



5. 


00 


13.00 


14.87 


45.50 


10 


00 


- 


84.10 


491.40 


7 


00 


20.00 


23.33 


80.00 


5 


00 


19.0 


20.47 


53.30 


7 


00 


25.75 


25,. 77 


85.00 


39 


00 


93 . 75 


172.00 


420.00 


19 


50 


35.00 


42.93 


130.00 


- 


- 


- 


30.00 


- 


83 


.00 


226.25 


239.90 


1,020.50 


85 


.00 


200.00 


176.81 


435.50 


50 


.00 


195.00 


126.50 


325.00 
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TABLE 2.7 { Continued) 



LABORATORY TEST PRICES FOR ANALYTICAL TEST GROUPS 



Analytical Test 

.No . ^ Oroup 



1 9 Ext r ac t ab 1 e s ,, B as e 

Neutral. 

2 „ Ext r ac t ab 1 e s , Acid 
( Phenolic s) 

21. Extractables, Phenoxy 
Acid Herbicides 

22. Extractables,, Organo- 
chlorine Pesticides 

23. Extractables, Neutral 
Chlorinated 

24. PCDDs & PCDFs 
25 ,. O'il & Grease 

26. Fatty Acids & Resins 

27. PCBs (Total) 

28. Open Characterizations 

Supplemental Test 

Groups for the 

Pulp and Paper Sector 

PPl: Biochemical 

Oxygen De:m,and 
. {BOD5) 
PP2 : Ad sorb able 

Organic Halide 

(AOX) 
PP4: DichlorodehydrO'- 

abietic Acid 



Low 



100. O'O' 



Price ($) 
Median Average 



355. O'O' 



25.00 



250.00 



Hi'gh 



427.49 1,560.00 



65. 


00 


260 


00 


245. 


68 


780 . 


00 


85. 


00 


185 


00 


188 . 


09 


360 


00 


100 


00 


205 


00 


270 


14 


975 


00 


105 


00 


200 


.00 


232 


04 


900 


00 


325 


00 


1,000 


.00 


1,228 


27 


2 , 600 


.00 


15 


00 


. 30 


.00 


36 


00 


125 


.00 


15 


.00 


143 


.,75 


133 


.18 


350 


. 00 


40 


. 00 


105 


.00 


103 


.90 


240 


.00 


. 


_ 




mi 


550 


.00 




, 



Assumed to impose nO' additional costs 
when carried out together with ATG26 



Source: Inventory and -Critical Review of Laboratory Resources: ,- 

Toronto. """"Laboratory "Services Branch, Ontario Ministry of the 
Env i r onmen t , 1988. 
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laboratories in Ontario', Quebec and the U.S. (MOE, 
Laboratory Services Branch,, 1988) . The 27 test 
groups listed contain about 150 individual 
chemicals. HO'Wever, effluent samples from Pulp and 
Paper mills will not be tested for all of the 
chemicals. Other tests are added specifically fox 
the Pulp and Paper Sector. 

Prices of laboratory tests include quality 
assurance/quality control (QA/QC) samples and the 
preparation of required reports. However, the cost 
of the duplicate tests required by the Regulation 
is added. 

The listed prices m,ay overstate the true costs 
because volume discounte are likely to apply, given 
the extent of MISA testing. In addition, the price 
of testing a single chemical which is part of a 
larger Analytical Test Group m,ay be less than is 
indicated as the price for the entire group. 

There is also the possibility that the prices may 
understate the costs. Recent follow-ups to the 
survey suggest that lab prices may be increasing 
rapidly in the face of rising demand. 

Routine analyses involve testing of samples taken 
at six frequency levels - daily, three time-s per 
week, weekly, monthly, bi-monthly and semi- 
annually. In addition, sampling points such as 
emergency overflows are tested on an event basis. 

Sections 7 through 11 of the Pulp and Paper 
Monito^ring Regulation specify that all mills must 
test for a limited number of contaminants in 
process effluents daily, 3 times weekly, weekly, 
monthly and semi-annually. Sector character izatio^n 
is required mo^nthly. Tests for chlorinated dioxins 
and chlorinated dibenzofurans and open 
characterization must be made twice a year. 

Sections 12 through 15 of the Regulation require 
additional analyses at different frequencies for 
each category of mill. Sections 16 and 17 apply to 
m,ills which use biological treatment of their 
effluent and which use, but do not produce, 
bleached kraft pulp. Sections 18 through 22 
delineate the testing O'f cooling water effluent, 
waste disposal site effluent,, backwash effluent, 
emergency overflow and stormwater. B^ecause mills 
use different production processes and have various 
combinations of other effluent stream,s, the costs 
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O'f chemical analyses will vary Bubstantially among 
process categories and even among so'm,e mills within 
a category. 

The costs of routine analyses at each mill are 
determined in the following manner: 

(a) For each category of mill, the required tests 
and their frequencies are determined from the 
general and the relevant specific requirements 
from Sections 7 through 22 and AppendiK A to 
the Regulation. 

(b) The 12-month test costs are estimated for each 
type of mill from its particular schedule o^f 
tests.. AllO'Wance is made for duplicate tests 
required as part of MISA quality control. 

(c) Each of the 27 mills is then assigned the 

appropriate annual cost according to its 
process category and specifics of its 
operations , 

As seen in Table 2.8, the annual cost of chemical 
analyses range between $69,153 and $283,168 per 
mill with a median value of about $98,20'0. The 
total point estimate for all 27 mills amounts to 
$3,393,000 per year. These costs exclude 
transportation to labs which were estimated in 
Section 2.2. Analyses for kraft mills are 
considerably more costly than fox' other process 
categories, averaging $170', 735 per mill as compared 
to $103,143 for the remaining mills. 



2 . 5 Toxicity Testing 

Biological toxicity testing involves the use of a 
static 96-hO'Ur rainbow trO'Ut LC50 mortality test 
and a 48-hour Daphnia m,agna (a small invertebrate 
crustacean) mortality (acute lethality) test. 

Process effluent streams and cO'Oling water effluent 
streams will be tested monthly. However, if three 
consecutive monthly tests result in no mo^re than 
five dead trout out of 10 at each effluent 
concentration, samples need only be collected 
quarterly thereafter. This provision does not 
apply to the Daphnia magna test for pro'cess 
effluent stream,s which must be carried out 
monthly, although it does apply to cooling water 
effluent stream,s . Monthly testing must resume in 
the event that six or more trout die for any 
quarterly test. 
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TABLE 2.8: OPERATING COSTS FOR ASALYTICAIi 'REQUIREMENTS 



Mill: 



Mfluent stream 



Category 



Arinual Cost by Test Fre'qoen.eqr 
Daily 3/We.«k H«ekly Monthly Bi-Monthly 2/Year 



fOlAi 



SULPHATE (KRAf'T) CATEGORY 



B.-C - Fort k 



CPFP - D-TT^'ddii . 



inces: Fxnal Effluent 

Storm Water Effluent (2, T) 

Storm Water Effluent (7) 

Final Effluent 

Storm Hater Effluent {2,4) 

Storm Water Effluent (3) 

Storm Water Effluent (1) 

Storm Water Effluent (3,5,7) 



CPFP - Thunder Bay 



Domtar Inc . 



Domtar Inc. 



E. B.Eddy 



Final Effluent 
Clean Water Our fall 

Storm Water Effluent (2) 

Storm Water Effluent {4) 

Stone Water Effluent {1,-3) 

Stonn Water Effluent (5,7) 

Storm Water Effluent (7) 

Stomi Water Effluent (7. 3) 



- Cornwall: Final EftJuent 
Storm Water Effluent <5) 

Storm Water Effluent {b) 

Storm Water Effluent (7) 

Storm Water Effluent (5) 

- Red Rockr Final Effluent, 

Storm Water Effluent (2,3) 

EHpanola: Final Effluent 
Clarifier Overflow 

Storm Water Effluent (2,3) 

Storm Water Effluent {1,3.7} 

Storm Water Effluent ib) 



James Riv«r-M.arathon ; Final Effluent 
Cooling Water 
Cooling Water 

Storm Water Effluent (2j 

Storm Water Effluent (3) 

Storm Water Effluent (7) 

Storm Water Effluent (1) 

Storm Water Effluent (1,5) 

K-C - ferraoe Bay; Comb Alkaline and Acid Sewers 

Storm Water Effluent (7) 

Storm Water Effluent (3) 

Storm Water Effluent (2) 

Wafexboard Corporation: Final Effluent 

Waste Disposal Site Effluent 

Storm Water Effluent (2,3,7) 

Storm Water Effluent (2) 

Storm Water Efflueiit {'!} 



SOBTOlAl FOR SOLPHATl (KRAFI) CATEGORY : 



m 



Ht 



K 

'CHE 



22,997 67,4:80 9, 9€4 5€,132 



22,997 67,480 9,964 54,332 



22, S97 67,480 3,3€0 55,676 

1,740 



K. 



K 



K 
CWK 
CWE 



22,997 67,480' 



22,9:97 67,480' 



22,9''97 67,480' 
22, 2 €5 62,052 



22, 9'97 67, 480' 



m 

'WDSE 



22, 997 



2,2, 997 



67, 480' 



67, 480 



3,3'fiO 55,676 



3,360 55, €7 '6 



:9,564 S4,, 332 
3,3'60 35,22:0' 



3,360 55,676 
1, 740 
1,140 



3,360 



3,160 



55, 676 



55, 676 
7, 416 






1,308 








93'0' 








852 


$157, 


863 


0^ 


1,308 








1,31'D' 








852 








852 








1.150 


$1'60, 


245 





1,308 








122 








1,310 








852 








1, 150 








aS2 








852 


$157, 


699 





1,308 

1,100 

1.100 

852 








1, 100 


$154, 


973 


'0 


1, 308 








930 


$151, 


751 





1,308 









1,308 
930 
852 








1, 100 


§283, 


,168 



1,308 



1 


122 

852 

852 

852 
, 150 


§158, 


129 


1 


.308 
852 

a52 

122 


$152, 


647 


1 


,308 








930 
122 
852 


llfi'O', 


141 






$1,536, 


616 
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TABLE 2.8 (Continued) 



Mill: 



Effluent Stream 



Category 



Daily 



Annual Cost by Test Frequency 
3 /Week Weekly Monthly Bi -Monthly 2/Year 



Total 



SULPHITE-MECHAKlCMi CATEGORY 

A-P - Thunder Bay Division: Final Effluent 
Storm Water Effluent (3) 
Storm Water Effluent (7) 

A-E - Fort William Division: Final Effluent 
Bark tiagoon Effluent 
Storm Water Effluent (1,3,7) 
Storm Water Effluent (1,7) 

A-P - Fine Paper Division: Pinal Effluent 

Storm Water Effluent (1,5,7) 
Storm Water Effluent (7) 

A-P - Iroquois Falls Division: Final Effluent 
Filter Plant Backwash 
Cooling Water 
Storm Water Effluent (5) 
Storm Wat*r Effluent (7) 
Storm Water Effluent (1,2,3) 



B-C 



Kenora : 



Final Effluent 

Storm Water Effluent (1,2,7) 



Quebec and Ontario Paper: Final Effluent 

St Marys Paper: Final Effluent 

Spruce Falls Power and Paper: Final Effluent 
Storm Water Effluent (2) 
Storm Water Effluent (2,4) 
Storm Water Effluent (2,3) 
Storm Water Effluent (2) 
Storm Water Effluent (7) 

S0BTOTAL FOR SULPHITE-MECHANICAl. CATEGORY 



BM 



S/l€ 

S/M 



S/M 



S/M 
BHE 



S/M 

S/M* 

S/tl 

S/M 



22, 


,997 


25, 


480 


3, 


,360 


33, 


,092 







3,764 
852 
852 


$90, 


,397 


22. 
22. 


,997 

.265 


25, 
23, 


. 480 
. 052 


3, 

3, 


,360 
,360 


33, 
20, 


,092 
,124 


11. 
7< 


,052 
, 368 


1,308 

1 , 308 
852 
852 


$176, 


,470 


22, 


,997 


25, 


480 


3, 


,360 


33, 


,092 


11, 


,052 


1,308 

1,150 

852 


$99, 


,291 


22, 


. 997 


25, 


480 


3, 


,360 


33, 
1, 
1, 


,092 
, 632 
,740 







3,764 

1,100 
852 
930 


$94, 


.947 


22, 


. 997 


25, 


480 


3, 


360' 


33, 


, 092 


11, 


.052 


1,308 
930 


$98, 


219 


22, 


997 


25, 


480 


9, 


964 


31, 


748 







3,764 


$93, 


953 


22, 


997 


25, 


480 


3, 


360 


33, 


.092 


111 


052 


1,308 


$97, 


289 


22, 


997 


25, 


480 


3, 


360 


33, 


092 


11, 


052 


1,308 
122 

1,310 
930 
122 
852 


$100, 

$851, 


625 

191 



CORRUGATING CATEGORY 

Domtar Inc. - Trenton: Final Effluent 

Storm Water Effluent (2,7) 

Storm Water Effluent (5,6,7) 

Storm Water Effluent (5,7) 

M-B - Sturgeon Falls: Black Liquor Overflow 
Clean Water Effluent 
Clarifier Overflow 

Storm Water Effluent (3,7) 

Storm Water Effluent (5,7) 

Storm Water Effluent (7) 

Storm Water Effluent (4) 



SUBTOTAL FOR CORRaGATING CATEGORY 



22,997 



22, 997 
22,265 
22,265 



25, 480 



25, 480 
23, 052 
23, 052 



3,360 



33,092 



3, 


360 


33, 


.092 


3. 


.360 


20, 


.124 


3„ 


.360 


20. 


.124 






3,764 
930 
930 








1,150 


$91, 


703 





3,764 









3, 764 






1 


3,7i64 
852 

1,150 
852 








1,310 


$237, 


987 




$329, 


690 
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T1£LE 2.B (Continued) 



Mill; 



Effluent Sitream 



Cat«goiry 




DiraKIMG'-BOJaffl-FINl PAPERS-TISSUE CATEGORY 

aver WO'Od Fibr« Co^mpany- Final Effluent 
Spill lond Overflow 

: Inc. - St Catharines: Final If fluent 

l.B.Eddy - Ottawa: Pinal Effluent 

Eraser Inc. : Final Effluent 

K~C - St. Cath«rlnes: Final Effluant 

K-C - Buntsville: rinal Effluent 

Storm Hater Effluent (2) 

Strathconm Paper- Final Effluent 

"Cooling Hater and Filter Plant BW 

Paperboard Industries Corp: Final Effluent 
Cooling Watar 
Cooling Water 
Cooling Water 
Cooling Water 
Cooling Water 
Storm Water Effluent {6) 



m 
m 
t 
1' 



B 
CHE, 



CWE. 
CME, 
CWE 
CWl 



22, 


997 


4, 


, 20'0 


3,360 


33,092 
1,740' 


22, 


997 


4, 


,20i0 


3,3iO 


59. 19€ 


22, 


9 91 


4. 


,200i 


,3,3i0 


59,19i 


22, 


.997 


4. 


,200 


9,S€4 


S'7,,i8S2 


22, 


,997 


4, 


, 200 


3, 3 CO 


59,1,§6 


22, 


, §97 


4, 


.200 


3,360 


S9,196 


22, 


,997 


4, 


,200 


3,360 


3„3,092 
1,, 740 


22, 


,997 


4, 


,200 


3,360 


33,0i2 
1,740 
1,740 
1,740 
1,740 
1, 740 



3,764 



SDBTOfM, FOR DEI'NKING=B,OARD'-FIlIE PAPERS=TISSDE CaiEGOEY: 



lOTM. FOR POLP AND PAPER SECtOR; 







,$69,153 





1,308 


$91, 0€1 





i,3oe 


,§91,061 





1,30,8 


$96,321 





l,30fi 


$91,, 061 





1,30,8 
122 


$91,183 





3,764 


$69,153 



3,764 



586 



$76, 699 

$675,692 

,§,3,393,„1,89 



,AJD,brevi,ati,ons : 



B - Boata Mill in Dej i)ki.ng/Eo>ij.d/Fine Paper/Tissue Category 

BWH - Backwash Effluenl. 

C - Corrugating Mill Category 

CWE - Cooling Hater Etfluent 

D - Drinking Mill in Di=fi t.kiiig/Ec,=id/Fina Paper/TisBue Category 

FP - Fine Paper Mill jn Dt--J r.ki j>a/Board/Fine Paper/Tiseue Category 

K - Sulph.it.e (Kraft) Mill Cat cqory 

S/M - SulphitR/Mer;hanic<il ilill CaT.cgorY 

T - TisEuo Mill Jn Doinki ng/BOcixd/FJ ne Paper/Tissue Category 

WDSE - Watite Disposal .Sit-*.-. Kirlu<;nt 

Storm Hater Effluent from l^nd on the mill site u&ed for: 



(1) 
(2 

[I 

(5) 
(6) 
(7) 



Bark storage 

Bulk storage and iiri 1 Cidiiig 

Chip storage 

Cc j1 iitci age 

Wafite diEposal 

Wdtte paper storage 

Wood Storage 



* - Indicatts biolonical tri_jti.'k-rjt plant in operation 



SO'ORCB: Ontario Ministry of the Environment, Watt^r RfeEources Branch (lUoVa and 1989fo) 



Table 2.9 lists the maximum and minimum number o^f 
biO'toxiclty tests that could be required annually 
at each mill. At least six trO'Ut tests, and at 
mO'St twelve,, must be carried out during the year 
fO'E each test stream of .every mill indicated. 
Twelve daphnia tests must be carried_ out for each 
process effluent stream, and between six and twelve 
daphnia tests must be carried fO'T each coO'ling 
water effluent stream. 

Toxicity testing costs are based on the following 
prices for a full dilution series: 

TrO'Uti $360 per test 

Daphnia I $240 per test 

$600 per test 

The resulting minimum cost estimates may be too 
high. Having passed three successive monthly 

tests, a full dilution series is no longer 
required for cooling wat:er effluent streams. 
Because only a single test is carried oul wi^h IZOZ 
effluent,, fewer trout are required which m.ay be 

less costly. 

Collection and transport costs for toKicity tests 
are included in the previous sections. 

Using these prices and the maximum testing 
schedule of one of each test per month on each 
eligible outlet, the total cost of this function 
during the 12-month period amounts to $302,400 as 
shown m Table 2.9. If the minimum number of 
toxicity tests were carried out for all mills, the 
total annual cost for botn types of toxicity tests 
would be $195,840, a difference of $106,560. 



2 . 6 Reporting 

Monitoring data will have tO' be assembled, 
recorded, stored, and repoT'ted to company 
m,anagement and to the Ministry of the Environment. 

Data storage and manipulation will require an AT 
personal coniputer together with compatible 
peripherals and software, plus personnel dedicated 
to perform report generation functions. It is 
assumed that each mill will require a computer fo^r 
reporting at a cost of $2,, 000 to $4,, 000 per 
location, which includes peripherals and software. 
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TABLE 2.9: ANNTJli OPERATING CO'ST OF TOXICITY TESTING 



Mill 



NXJieaR OF PO'fEWIAl OTJlyBER, 

TIST S'TKEAMS. OF mOUf'/nABIffllA flSTS MM, 

PROC CW mw. MIX COST 



MAX. 
COST 



SUlBHft^ (imfiFTI CaHMRY 



- Dxydan 

- fh]ui)de:r Bay 



- Fort 
CaMidi,an laoifio Wosmmt PipodHots 
eaiiadi.aa f aeifiG Forast trodiicta 
Bo:rtfcar Inc. ~ eoEEiwall 
Doi«,ar toe, - led .Raofc 
l.B.lddy - Isp^anola 
■Jamas Rl¥»r~Maratben Ltd. - Marathon. 
Kin^Ely-ClaEk - Terraoa Bay 
Mafflirbsard eorporatioo - Bmsoth Rook, Pal.l« 

SOITOIM, FOE SUIJ''Hma!l. (imMT) CftTEGORl' 



6/12 


12 


|5,Qi40 


7,200 


i / 12 


12 


|S,Oi40 


7,200 


12 / 18 


24 


IS, 640^ 


14, 400 


€ / 12 


12! 


IS, 040' 


7,200 


S / 12 


m 


IS, 040 


7, 20O 


12/24 


24 


llOi, 080 


14, 400 


18 / 24 


M 


112, 240 


21, 600 


6/12 


12 


$5,040 


7,200 


€ / 12 


12 


IS,, 040 


7,200 



161,200 



$93, 600 



S'ULPHl'Tl-MiCTJffllCAL 'C1.'TEG0R¥ 

AbitiJai-'Friea: - 'Th'under Bay Division l 

Abdt,tbi-PriGe - Fo.rt William Division 1 

libit ibi-P rice - Fine Paper Division •! 

Abiitibi-Price - Iroquois .Palls Division 1. 

BQdsa-Ca,SGade - Kenora 1= 

'Qu^ee and Ontario' Pap«r - Thorold 1 

St Ma.rys Faper - Sault Ste. Marie 1 
Spruce Falls .power and P.apar Con^any - Kapiiskasi,n.g 1 

SmmiMs FOR SUIi''Hi:.Tl-MECaM.I'CAL CmEGORY 



6 / 12 


12 


12 / 24 


24 


6 / 12 


12 


12 / 18 


24 


6/12. 


12 


6/12 


12 


6 / 12 


12 


€ / 12 


12 



$5,040 
.$10,080 
§5,040 
$8,640 
$5,040 
$5,040 
§5,040 
$5, 040 

$48, 960 



7,200 
14, 400 
7,200 
14,400 
7,200 
7,200 
7, 200 
7,200 

$72,000 



Deintt.ar' Ina. - Trenton 
MacMlllan~Blo«d«.l ~ .Sturgeon Falls 

StBfQfM. WQR COREtJGftfDIG Cl'IlGORl 



6 / 12 

18 / 36 



12 
36. 



$5,040 
415,120 

120,160 



7,200 
21, €00 

$28,SQ0 



DEBIKIKG-lOlRJD-PniE P. 



-TIBSXM CATEmSX: 



leaver Wood. .Fibre Conpany - ThoroM 

DoiBtar ln.s. - St Catliarlna.g 

E.B.Eddy - 'Ottawa 

Fraaar Inc. - Th,orQld, 

Kiiii3«rly-Cla.rk - St. Catharinas 

Kli*©rly-Clark - Hl3nt.imll.e 

.Strathsona Laper - Hapanee 

Pa,porboard IndTJ.s.trlies CoEpor.atloo - Trenton 



12 / 18 


24 


6 / 12 


12 


6 / 12 


12 


6/12 


.12 


6/12 


12' 


6 / 12 


m 


12 / 18 


24 


36 / 42 


72 



Smm'Sm for DIINKIMG-IQIHD-FINI. P«Pl»S-f,IS.SOE CAmCORI 



$8, 640 


14,400 


$5,040 


7,200 


$5,040 


7,200 


15,040 


7,200 


$5,040 


7,200 


$5,040 


7,200 


$8, 640 


14,400 


$23,040 


43,, 200 


165,520 


1108, 000 



soTjtti. wm sum juo w. 



$19:5,340 



1302, 400 



BOmS: PROC refers to Pro-oass affluant streams, and CW rafars to Cooling Water af fluent itrB.»niS. 

.Miniitunj. Cost would result if .six, trout tests and aither twelve daphn.i.a test.s for process effluent 
or six for cooling water eff.l.uent are eaLr.riad. out during thm year for eadi test stj 
Cost would .re.sult if t'walva trout taats and tW-Slve daptoia test.s .are carried out 
Lng tba year fO'.r each te,Bt stroam. 



.SO'DRO,: 0.ntariQ Mlniat.ry of the Invironanant , Water Re.soT3rs«a Bramda. (1989.a}i 



Cost estimates foT' reporting, as supplied by 
industry representatives, and shown in Table 2 ,. 10' 
vary from $14,000 up to $21,500'. These differences 
are due largely to the number of process effluent 
streams for which reporting is required. 

Furthermore, a detailed "Initial Report" must be 
prepared and submitted to the Ministry during the 
period of the Regulation. This report details the 
plant layout, flow charts of waste streams, 
analytical methods used and other data. Industry 
representatives estimated that each mill would have 
to^' devote 155 person-hours in the preparation of 
these reports at a wage rate of $30 per hour. "The 
total cost for this aspect of the Regulation 
amounts to $4,650 per mill. Initial reports 
involve a one-time effort but are classified as an 
operating cost elem,ent and listed in Table 2.10. 



2 . 7 Intake Water 



Another potential sampling point is intake water. 
Although the sector Monitoring Regulation does not 
require monitoring of intake water, firms which 
obtain their process water from, large lakes and 
rivers which, in turn, receive contaminants from 
atmosphere fallout and from wastewater discharges 
from other municipalities and industrial plants, 
are currently sampling and testing intake water. 
Data on intake water quality will permit these 
firms to determine true net loadings of 
contaminants generated by the plant. 

A mill's intention to conduct intake water 
monitoring is to be stated in its initial report. 
If the Director accepts the need for testing intake 
water, then the related costs becomes a legitimate, 
although optional, component of the MlSh program, 
and the data generated by such tests will be 
included as part of the MISA database. Because 
these costs are not explicitly required by the 
Monitoring Regulations, they are excluded from the 
summary tables which follow,. 

In general, plants will test inrake water only for 
those chemicals which they must routinely analyze. 
Table 2.11 shows intake monitoring costs per plant 
including the cost of intake flow measurement 
devices as provided by the mills. Assuming that 
intake water monitoring occurs at the same schedule 
as the most expensive process effluent stream for 
each mill, analytical costs for intake water 
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TABLl 2.10: ESTIMATIS O'F REPORTING CO'STS 



Company 



Mill 



TOTAL 
OilRAlING 
COSTS FOR 
REFORfING 



DATA 
HANDLING 



MONTHLY 
REPORTING 



INITIAL 
REPORT (*) 



SUEf:iJkfE CSSATf) CAIIQORI 



B-olsa CaSGada - Fart Frances 

Canadian laclfic forast Products - DEydea 

Canadian f aeific Forest IrodTaeti - Thundar Bay 

DoiKtar Ine. - Cornwall 

Domfeas Ine. - Red Rock 

1.1. Eddy - E span© la 

Jaimais Riv«r-llaEatlaoa Ltd. - IMaratliQn 

liinb«:rly-Cla,rk - T«rEaee Bay 

W'aferbaard Corporation - Smooth E©^ek Falls 

SOBfOflL, FOR SUI^EAfl dmaFl) CAfieORIi 



$14,488 


$6, &58 


$2.880i 


$4,6.50' 


14,755 


7.225 


2., 880 


1 , 650 


IS, IS 7 


7,627 


2,i880 


4,650' 


14,755 


7,225 


2,880 


4,650 


14,354 


6,824 


2,880 


4,650 


17,966 


10,436 


2,880 


4,650 


IS, 157 


7,627 


2,880 


4,650 


14, €21 


7,091 


2,880 


4,iS0 


14,755 


1,225 


2,880 


4,650 


|13€,00'8 


168,238 


$25,920 


141,850 



SULPIITE-MECHAMICAL CATEG'O'RI 



Abitib'i-Priee - Ttander Bay Division 

Abitib'i-Pri'Ce - Fort William Division 

Abitib'i-Pri'ce - Fine Paper Divisi'on 

abitib'i-f Ei'ce - Iroqu,ois Falls Division, 

BO'ise Cascade - Kano'ra 

Quabee and Ontario Papar - TborO'ld 

St Marys faper - Sault St'O. Marie 

Spruce Palls Pow«r and Papar G'Oiiip'aiiy - Kapuekasing 

SOTfOTM. FOR SOTJ»HIT1-IC,CHM|-ICAL, CATEG'Q'RY: 



$14, 488 


S6,958 


$2,88'0 


$4, '650 


17,833 


10,303 


2, 880 


4, €50 


14,488 


6, 958 


2,880 


4,«Q' 


14,889 


7,359 


2,880 


4,650 


14,354 


6,824 


2, 880 


4 , 650 


14,220 


6, 690 


2,880 


4,650 


14,220 


6, 690 


2,880 


4, 650 


14,889 


7,3Si 


2,880 


4, 650 


$119,380 


$5'9,140 


.$23,040 


§37,200 



COIROGATING. CATEGORY 



Domtar Ine. - Tranten 
MacMillan-Bl'oedel - Sturgeon Falls 

•SOBTOfAI.. P'OR CORRUGATING CATEQORY: 



$14,621 
21,445 

$36,067 



$7, Oil 
13,915 

$21,007 



$2, 880 
2,880 

$5,760 



$4, 650 
4,650 

$9,300 



DlIMKIMG-lOARD-FIll PIPIRS-TISSOI CAfEGORY 



B'savar W'o-od Fibra Conipany - ThO'rold 

Domtar Ine. - St Catharines 

E.B.lddy - Ottawa 

Frasar Inc. - Thor'Old 

Kimberly '-Clark - St. Cathariiie* 

Kinierly-Clark - Huntsvilla 

Strathcona Paper - Hapans* 

PapQrboard Industrias C'O'rp'oratlon - TrentO'n 

iOT'fOfM. FOR 

DEINKINS-BO'ARD-FINI P1P,1RS-I1B.S01 CAIl'SORI: 



TOTAL 



14,354 


$6, 824 


$2, 


880 


$4, '650 


14,220 


6, 69'0 


2, 


880 


4, 610 


14,220 


6, 6i0 


2 


880 


4 , 650 


14,220 


6, 690 


2 


880 


4 , 65"0 


14,220 


6, 6:90 


2 


880 


4,6S§ 


14,354 


6,824 


2 


880 


4 , 650 


14,354 


6,824 


2 


880 


4 , €50 


15,023 


7, 4:93 


2 


880 


4, 650 


$114,964 


$51,724 


$23 


040 


$37,200 


$406,418 


$203,10'8 


$77 


760 


$125,550 













|i^ Although a noni'-E'eeurring it 'em,, the 'CQ'St of the initial repoirt will be in'Oluded 

with Operating Costs in the s'mmnary t,ables which follow. 



SO'DRCl: &dditiQ:nal laJO'Cr r'»Q[uireiients as raportad In fable 2,2, using a wa'fe rate of 
$30 par heur. 



TIBLE 2-11:: POTlN'flAl COST OF INf'ajCE, MONITORING 



CAPITAL: COSTS FOR CHEMICAL 

Coit^'any - Mill FLOW JffiASUBBMENT ANALYSIS 

DEVICIS 

SULPHATE CKRAI'T) CATEGORY 

loise-CasGade - FO'Et Frances |156,,-Q81 

Canadian Pacifie Forest Prodmeta - Dryden $15,QQQ 15i,, OSl 

Canadian Pacifia Forest Products - Tbuadex Bay ISO, r 821 

Domtar Inc. - Cornwall 4QfQQQ 150,, 821 

Domtar Inc. - Eed Rock 150,821 

l.,B.lddf - l3.pa,nDla 11 ,$2^ 156,, 081 

James Rlirer-Marathon Ltd._- Marathon 150,821 

liinbe,Ely-eia,rk - Terraee Bay 150,821 

Wafarboard Corporation - Sinootli Rock Falls 150', 821 

SDlTOTMi FOR SULMAIl CKRAFT) CATEGOEY: $72,, 620 $1|373,169 

STOiPHIlE-,ISCHJlNI'CAL CATEiSCRY 

,Abitibi-Price - Thundar Bay D'ivlaion 45,000 88,693 

Abitibi-Price - Fort William, Division 15,000 97,, 28:9 

.Abitibi -Price - Fine Paper Division 20,000 97,2 8:9 

,Abdtibi-Price - Iroquois Falls Divi,siOft 88,693 

Boise Cascade - Kenora 97,2 8 9 

Qu,aberC and OntariO' Paper - T.hor'old . 93,953 

,St Marys Paper - Sault Sta . Marie 10 0,000 97,289 

Spruce"" Falls Power and Paper Company - Kapuskasiag 97,28 9 

SUBTOTAL FOR SULP,HlTE-BffiCHANICAL CATEGORY: $180,00i0 $757,784 

go:rrugating 'Cate;Gor,x 

.Dorotar Inc. - T,renton 200,000 88,693 

.MacMillan-Bloedel - Sturgeon Falla 88,693 

StJB'TOTAL: FOR CORROGAT ING CATEGORY : $200,000 $177,386 

DEI,NKING~B0ARD-F1NE PAPERS-TISSUl ■CATEGORY 

Beaver Wood, Fibre Coiapany - Thorold 10,, 000 67,413 

DQ,mtar Inc. - St Cattiarines 5,, 000 91,0 61 

1 . B ., Eddy - Ottawa 91,061 

Fraser Inc., - Thorold 96,321 

Kimberly-Clark - St. Catharines 20,000 91,061 

Kimberly-Clark - Buntsville 91,0 61 

Strathcona Papar - Napanee 67,413 

Paperboard I:ndustriea'"' Co.rporation - Trento:n 67,413 

SUBTOTAL FOR 

DEIMKING-BO'AjRD-PINE P,APERS -tissue 'CATEGORY,;: $35,000 $662,, 80 4 

TOTAL $487 ,, 62 $2,971, 143 



NOTE : The potential cost of chemical analysis is assumed to equal 
the cost of analysis for the most expensive process effluent 
stream for each mill, from Table 2.8. Fewer tests, at less 
cost, may be carried out, but each test must be carried out 
ac the same frequency as the mill's process effluenc stream. 

SOURCES: Ontario Ministrv of the Environment (1989b), Young, B.J. 
(November 23, 1^38) and Table 2.8. 



mo-nit or ing could range from, abO'Ut $67,40'0' to 
$156,10'0 per plant per year, and as much as 
$3..0 million for the Pulp and Paper sector as a 
whole. 

The cost of chemical analyses for intake water 
monitoring is likely to be considerably less than 
$3.0' million. First,, industry representatives 
report that perhaps half the mills will eventually 
monitor intake water. If it is assumed that only 
thO'Se mills that have indicated a need fO'r flow 
measurement devices will test intake water, then 
the cost of chemical analyses would drop to 
$1.2 million if all teste are carried out. 

Second, it is not likely that all tests required 
for the process effluent stream would be carried 
out for intake water. Sampling frequency for 
intake water monitoring must be the same as the 
frequency required for the compound or parameter in 
the monitoring regulation, but not all compounds 
must be monito^red. Consequently, a more realistic 
estimate of the total cost of intake water 
monitoring is from $1,. to $1,, 5 million. Because 
intake monitoring is not required, these costs 
should not be attributed directly to the monitoring 
regulation. 



2,8 Total Estimated Coets of the MISA Pulp ajid Paper 
Sector Monitoring Requirements 

Table 2 . 12 presents a summary O'f the point 
estimates of capital cO'Sts for each monitoring 
function by mill. These estimates, which were 
provided by the industry association and have not 
been analyzed independently, are subject tO' 
uncertainties and contingencies and are said to be 
accurate to within plus or minus 25 percent. Three 
Domtar mills have reported the highest estimated 
capital costs, including one mill with a total of 
over $1 million fo^r flow measurement and sampling 
installations. Apart from that one mill, estimates 
of total capital costs range from, $3,000 to 
$303,000 per mill. The median capital cost for the 
sector is $69,200, while the mean is $136,934. 

Flow measurement devices accO'Unt for $2.S million 
of the total estimated capital costs of 
$3.7 million. The nine kraft mills account for 63% 
of the estimated capital cost estimates for the 

sector. 



- 32 - 



TaBLB 2.12: STOMMIY OP ESTIMATED CUPlTAIi COSTS 



C 01153 any 



Mill 



CAPIfAL 
COSTS 



CIBITM, COSl 

OF SaMF'LIliB 

EQUIP,lffi,NT 



CAPITAL COST OF 

FLOW MEASUREMENT 

DEVICES 



CAP'ITAI. 
COSTS FOR 
RJEPORTIHG 



SULE.Efl.IE: (KmAFT) CATEGORY 

Eoiae Cascade ~ Furt Fxaricfes 

Cajnadian Pacific Forest Product& - Dryder: 

Cariadian Pacific Forest Products - Thunder Bay 

Domtar Iiic. - Cornwall 

Domtar I;ic . - Red Rock 

E.B.Eddy - Eepanola 

Jairies River-Ma xathori Ltd. - Marathon 

Kirtiberly-Clark - Terrace Bay 

Waferboard Cor-porati on - SiTiooLh Rock. Falls 

SUBTOTAL FOR SDTJHATH (KRAFT) CATEGORY: 



$2.33,000 

211,000 

208,000 

303,000 

1, 003,000 

256,500 

98,000 

3, 000 

3,0'00 

$2,3ia,500 



,S30,0'iDO 

8,0'0'0 

100,00i0i 

§O,OiO0i 

120,0i0i0i 

3,50iOi 

45,, OOOi 



$3i6,5i00 



$200, 000 
200, 000 

105, oeoi 
210, 000 

880,000 

2S0, 000 

50,000 





$l,Sf5,000 



$3,000 
3, 000 
3, 000 
3,000 
3, 000 
3, 000 
3, 000 
3, 000 
3, 000 

.$21, 00 



SaiEHlTE-ME,CimHICAL CArEGORY 

Abitibi-Pricti - Thunder Bay Division 

Abitibi-trice - Fort William Divi&ioa 

Abitibi-Price - Fine Paper Divii,iori 

Abitibi-Pxice - IroquoiB Falls Division 

Boise Cascade - Kenora 

Quebec and Ontario Paper - Thorold 

St Haryt Paper - Sault Ste. Mane 

Spruce Falls Power and Paper Company - Kaptiskasing 

SUBTOTAL FOR SULPHITE-MECHANICAL CATEGOmY: 



,$28, 00 

126,300 

65,018 

48,700^ 

3, 000 

178,000 

1.8.3,000 

69,200 

$701,218 



$19, 000 
12,700 
19, 000 
19, 000 

25,000 
50,000 
19,500 

$164,200 



.f 6,000 

110, 600 

43, OlS 

26,70i0 

ISO, 000 

130,000 

4i, 700 

1513, oia 



3, 000 
3, 000 
3, 000 
3, 000 
3, 000 
3, 000 
3,000 
3,000 



$24,000 



COKR.OiGATIMGi CATE.GORY 

Domtar Inc. - Trenton 

MacMillan-Bloedel - Sturgeon falls 

SUBTOTAL FOR CORRUGATING CATEGORY: 



$303, 000 
3, 000 

|306, 000 



$100,000 


$100, 000 



$200,000 
$200,000 



$3, 000 
3,000 

$6,000 



DEItrKING-BGARD-FINE PAPERS-TISSUE CATEGORY 

Beaver Wood Fibre Company - Thcroid 

Doititar Inc - St Catharinet 

E.E.Eddy - Ottawa 

Fraser Inc. - Thorold 

Kini-eriy-Clark - St. Cathurints 

Kiinberly-Clark. - Hunt.5ville 

Strathcona Paper - Napanee 

Paperboard IndueLries Corporation - Tranton 

SiraTOTAJ, FOR DEINKIHG-BOAFJ3-FIME, P.APERS-TI.SSUE CATEGORY: 



fO'TAL 



$13, 000 

17,500 

3,000 

180,000 

121, 000 

3, 000 

31,000 

.3, 000 

$371,500 



.§.3, 697,218 



$10,000 


$0 


9,000 


s, soo 








102,000 


75,000 


18,000 


100,000 








18,000 


10,, 000 








$157,000 


flSOi, 50« 


$817,700 


$2, 7 is, 518 



.$3,000 
3 , 000 
3, 000 
3, OOiO 
3, 000 
3, 000 
3, 000 
3, 000 

$24, 000 



$81, 000 



S'OURCES : 



Derivwd from Tables 2.1 ,an.d 2,6, with repo'rt.iBg costs based oin the acquisition of one co:«Bp'Uber per mill. 



Table 2.13 presents a summary of the point 
estira,ates o^f operating and maintenance costs for 
each monitoring function by mill. Estimates, 
supplied by the industry associatiO'n are assumed to 
be accurate to within plus or minus 15 percent. 
Estimates of the total operating and maintenance 
costs associated with the Regulation range from 
$141,889 to $390,745 per mill, with a median of 
$174,600 and a mean of ■$20'5,370. 

The cO'Ot of chemical analyses accounts for 61%, of 
the tO'tal operating co^ets, while sampling accounte 
for 26%:. The kraft mills account for $2.3 m,illion 
of the $5,5 million total operating and maintenance 
coets for the sector* 

Table 2.14 presents a summary of the range of 

estim,ates of total capital and operating costs 
related to the Regulation. Biased on the 25 percent 
margin of accuracy, total capital costs could range 
from, $2.8 m,illion to^ $4.7 million. Total operating 
cO'Sts are likely to range from, $4.9 million to 
$6.4 million,: based on a +/- 15 percent margin of 
accuracy. 

The total cost of compliance with the Regulation is 
likely to range from, $7.5 ml,llion to $11.0 million 
for the sector. The estimates of m,a,ximum total 
costs by mill range from $183,156 to $769,982, 
apart from the one Domtar mill for which it is 
estimated to total $1.5 million. 

The total costs do not include intake water 
monitoring, which was discussed in Section 2.7, or 
the costs to industry related to t,he development of 
the Regulation. They are excluded because neither 
type of cO'St constitutes a direct burden, ol the 
Regulation. However, it is recognized that the 
costs of intake water monitoring and pre-regulation 
activities are real costs to t,h,e sector. Estimated 
costs, as provided by the industry association, of 
pre-regulation monitoring and, of time devoted tO' 
activities of the Joi,n,t Technical Committee are 
r ep o r t ed in, T ab 1 e 2.15 , 



- 34 - 



TS£iE 2.13: SUiamRY OF ESTIMATED OPERATIMG AND' MAINT'ENMI'CE, CO'.STS 






Mill 



SULPtiATE (KRftFT) CATEGORy 

Boise Casoadfi - Fort Frarice^ 

Canadian Pacific Foxe^L PrcdJctE - Dr^'Utfi-! 

Caiiadian Pacific Fcrebt Producte - Thundtu Bay 

Dcirtax Ijnc. - Connwall 

Doititar Inc. - Red Rock 

E.B.Eddy - Espariola 

JaxiSifi River-Marathon Ltd. - Maiathon 

Rmiiexly-Clark - Terraoe Bay 

Waferixsard Corporation - Snootb Ei^cJ? Falls 

snp^aii, FOR suiP,iaiE craM"!) CMTBXKI:. 



rOnOj OPEKA'EDJS 
M» ,lffiIlOTEl-tEN:CE 

axTS 



$243,652 
242 268 
245,607 
223,705 
224,424 
3<*i:i,745 
241^,313 
223,469 
235,04 7 



|2,280, j^l 



SMffiUMC GOSTS 



O £ If 



SHttPINC 



$13,181 


S19, 984 


44,842 


14, 275 


47,333 


9, 992 


44, 842 


964 


42,350 


7,851 


64, 771 


9, 036 


47,333 


3,069 


44, on 


9,036 


44,84,2 


7,, 137 


$423, 504 


$81,343 







TCDdcrrY 


TESTING 




MaiHTElffiHCE 




KEN, 
COST 


MAX. 
COST 


OPHmflMS 


iCOSTS lOR, 


COS'TS FOR 


$936 


$157,863 


$5,040 


$7,20.01 


$14,4fiS 


972 


$160,245 


S,040 


7,200 


14,755 


1,026 


$157,699 


l:,iS40 


14,400 


15,157 


972 


$154,973 


S,040 


7,200 


14,755 


918 


$151,751 


5,040 


7,200 


14,354 


1.404 


$283,168 


10,0.80 


14,400 


17,966 


1,026 


$158,129 


:12,240 


21,600 


15,157 


954 


$152,647 


5,040 


7,200 


14,621 


972 


$160,141 


5,040 


7,200 


14,755 



$9,180 



11,536,616 



$ia„20o. 



$93,600 



$136, 008 



so»inm-MBCiaiJi'CaL iCa,mGarcf 

Abititi -Price - Tliunder Ba/ Di^^aicn 

libit xbi-Price - Fort Williairi Divicion 

Abitilii-Price - Firje Pafjer DivitiL^n 

Abitibi-Prioe - Irociuois Fallt, Division 

Boise Cai.caiie - Ktii;ora 

Qiaet>ec arjd Ot^Lorio Paper - Thocold 

St Marys Paper- - Sault Ete. Karie 

Spruce Falls Power arjd Paper Conpairy - Kapuskaslng 

SOBTOTSlL for SUli^miS-MECHJiNTGAL (:/i.T£GORY: 



$lf;0,484 


$43, 181 


$4,282 


$936 


$90,397 


#5,040 


$7,200 


$14,488 


:->7b,457 


63, 941 


1,427 


1,386 


$176,470 


10, 080 


14,400 


17, 833 


lfi9,378 


43, 181 


4,282 


936 


$99,2 91 


S/040 


7,200 


14,488 


177,179 


45, 672 


6, 281 


990, 


$94,947 


a. 640 


14, 400 


14,889 


173,033 


42,350 


9, 992 


SIS 


$98,219 


5,040 


7,200 


14,354 


163,046 


41,520 


5, 253 


900 


$93,953 


S, 040 


7,200 


14,220 


166,382 


41, 520 


5,253 


ioo 


$97,289 


5,040 


7,200 


14,220 


174,629 


45, 672 


5, 253 
$42,024 


990 
§7^ 956 


$100,625 


5,040 


7, 200 
$72,000 


14,889 


$1,459,588 


1367, 037 


$851,191 


,|4S,f6a 


$119, 380 



Darrtar Inc. - Treiitorj 
MacMillan-Bloedel - Sturgeon FallH 

SOBTOTaL FOR OORRUGATIJJG CftTEGQRY: 



$15B,8.|6 
372,792 


$44, Oil 
"86,362 


1357 

3,52fi 


$954 
1,872 


$91,703 
$237,987 

$329, 690 


$5,040 
15,120 

$20,160 


$7,20i0 
21,600 


$14,621 
21,445 


$531,638 


$130,373 


$3, 883 


$2. 826 


$28,800 


$36, OCT 



DF.I>OCmG-BQ]iRD-FrNE PAPERS-TISSUE CATEGORY 

Beaver Hood Fibre Coriijaiiy - ITjorold 

Doittar Inc. - St CatliarineB 

E.E.Eddy - Otcawd 

Fraser Iiic. - Iliorold 

Ki-ni5erly-Clai-.k - St. Car.liarines 

KJ-irfcerly-Claik - HLxrjtsviJ le 

St.iathccM'ia P^iptir - Napineft 

Paperboard Ir»:iiiAtrie-s Corporatior- - Trti.'ito:i 

SUBTOT&L 1'X.lR 

DEINKTNG-BQftRD-FlWE PAPERS -TISSUE CMTiGCaY:: 



TOTAL 



$145,458 
163,466 
158,427 
163,687 
158,612 
156,005 
141,889 
185,95a 



11,273,501 

$5,544,979 



42, 350 


4,282 


41,520 


8,565 


41,520 


3,526 


41,520 


3,526 


41, 520 


3,711 


42, 350 





42, 350 


714 


46, 502 


3,526 


$339, .63i4 


$27,850 


$1,260,547 


$155,100 



»ia 

800 
900 

900 
900 

9ia 

918 
1,008 



$7,362 
$27,324 



$69,153 


$8,640 


$14,400 


$14,354 


$91,061 


5,040 


7,200 


14,220 


$91,061 


5,040 


7,200 


14,220 


$96,321 


5,040 


7,200 


14,220 


$91,061 


5,040 


7,200 


14,220 


$91,183 


5,040 


7,200 


14,354 


$69,153 


8,640 


14.400 


14,354 


$76,699 


23,040 


43.200 
$108,000 


15,023 


$675,652 


$■65,520 


$114,964 


$3,393,189 


$195,14:0 


$302,400 


$406, 418 



SmSCES'. Tables. 2.3, 2.4, 2.6, 2, .8, and 2.9. 



TABLE 2.14 



SUMMARY OF TOTAL COSTS RELATED TO THE MONITORING REGin^TION 



Conpany 



Mill 



TOTAL COSTS 
MIN Point Est. 



MAX 



TOTAL O i M COSTS 
MIM M2kX 



TOTAI. CAPITAL COSTS 
KEN MAX 



SOLPHATE (KRAFT) CATEGORY 

Boise Cascade - Fort Frances 

Canadian Pacific Forest Products - Dryden 

Canadian Pacific Forest Products - Thunder Bay 

Domtar Inc. - Cornwall 

Domtar Inc. - Red Rock 

E.B.Eddy - Espanola 

James River-Marathon Ltd. - Marathon 

Kimberly-Clark - Terrace Bay 

Waferboard Corporation - Smooth Rock Falls 

StffiTOTAL FOR SDIPHATE (lOtAFT) CATEGORY: 



$381,854 
364,195 
364,766 
417,400 
943,011 
524,509 
282,866 
196,449 
202,040 



$476,652 
453,288 
453, 607 
526,705 
1,227,424 
647,245 
344, 313 
231,469 
238, 047 



$571, 450 
542,382 
542, 448 
636,011 
.,511,838 
769, 982 
405, 760 
266,490 
274,054 



$207,104 
205,945 
208,766 
190,150 
190,761 
332,134 
209,366 
194,199 
199,790 



$280,200 
278,632 
282,448 
257,261 

258,088 
449,357 
283,260 
262,740 
270,304 



$174,750 

158,250 

156, 000 

227,250 

752,250 

192,375 

73,500 

2,250 

2,250 



$291,250 

263,750 

260, 000 

378,750 

.,253,750 

320, 625 

122,500 

3,750 

3,750 



$3,677,089 $4,598,751 $5,520,414 



$1,938,214 $2,622,289 



$1,738,875 $2,898,125 



SDLPHITE-HECHANICAL CATEGORY 

Abitibi-Price - Thunder Bay Division 

Abitibi -Price - Fort William Division 

Abitibi-Price - Pine Paper Division 

Abitibi-Price - Iroquois Falls Division 

Boise Cascade - Kenora 

Quebec and Ontario Paper - Thorold 

St Marys Paper - Sault Ste . Marie 

Spruce Falls Power and Paper Company - Kapuskasing 

SUBTOTAL FOR SULPHITE-MECHANICAL CATEGORY: 



$157,411 
328,863 
192,735 
187,127 
149,328 
272,089 
278, 675 
200,335 



$188,484 
401,757 
234,396 
225,879 
176,033 
341,046 
349,382 
243,829 



$219, 556 

474, 650 
276, 057 
264, 631 
202, 738 
410, 003 
420, 089 
287,323 



$136,411 
234,138 
143,971 
150,602 
147,078 
138,589 
141,425 
148,435 



$184,556 
316,775 
194,784 
203,756 
198,988 
187,503 
191,339 
200,823 



$1,766,563 $2,160,806 $2,555,048 



$1,240,649 $1,678,526 



$21,000 

94, 725 

48,764 

36,525 

2,250 

133,500 

137,250 

51,900 

$525,914 



$35, 000 

157, 875 

81,273 

60, 875 

3, 750 

222,500 

228, 750 

86,500 

$876,523 



CORRUGATING CATEGORY 

Domtar Inc. - Trenton 
MacMillan-Bloedel - Sturgeon Falls 

SUBTOTAL FOR CORRUGATING CATEGORY: 



$362,269 
319,123 



$681,392 



$461,846 
375, 792 



$837, 638 



$561, 423 
432, 460 

$993, 884 



$135,019 
316,873 

$451,892 



$182,673 
428,710 

$611,384 



$227,250 
2,250 

$229,500 



$378,750 
3,750 

$382,500 



DEINKING-BOARD-FINE PAJPERS -TISSUE CATEGORY 

Beaver Wood Fibre Con^sany - Thorold 

Domtar Inc. - St Catharines 

E.B.Eddy - Ottawa 

Fraser Inc. - Thorold 

Kimberly-Clark - St. Catharines 

Kimberly-Clark - Huntsville 

Strathcona Paper - Napanee 

Paperboard Industries Corporation - Trenton 

SUBTOTAL FOR 

DEINKING-BOARD-FINE PAPERS-TISSUE CATEGORY: 



TOTAL 



$133,389 


$158,458 


$183, 


,526 


$123,639 




$167,276 


$9,750 


$16, 


,250 


152,071 


180,966 


209, 


861 


138,946 




187,986 


13,125 


21, 


,875 


136,913 


161,427 


185, 


941 


134,663 




182,191 


2,250 


3, 


,750 


274,134 


343,687 


413, 


240 


139,134 




188,240 


135,000 


225, 


,000 


225,571 


279,612 


333, 


654 


134,821 




182,404 


90,750 


151, 


,250 


134,854 


159,005 


183, 


156 


132,604 




179,406 


2,250 


3, 


,750 


143,856 


172,889 


2 01, 


922 


120, 606 




163,172 


23,250 


38, 


,750 


160,314 


188,958 


217, 


602 


158,064 


, 


213,852 


2,250 


3, 


, 750 


$1,3 61,101 


$1,645,001 


$1,928, 


902 


$1,082,476 


$1 


,464,527 


$278,625 


$464, 


375 


$7, 486,145 


$9,242,197 


$10, 998, 


248 


$4,713,232 


$6 


,376,725 


$2,772, 914 


$4,621, 


523 



SOURCES : 



Tables 2.12 and 2.13. The assumed margins of error are 25 per cent for capital cost estimates, and 15 per cent 
for operating and raaintenance cost estimates 



TABLE 2.15 

PRE-REGULATION COSTS TO IMDUSTRY 
IN TBE PULP AMD PAPER SECTOR 



Pre-'Regulation Mom it or lug Program 

Sample collection, ino'rganic chemical an,alyaes 

and 'toxicity testing $ 34'8,850' 

Organic chemicals analyses 152,0'93 

Project management . 66/905 

Sample shipping costs (estimate) 21,. 731 

Mill manpO'Wer costs (estimate) 58,348 

Other cO'Sts absorbed by OF I A ' 16, 669 

TOTAL $ 664,596 

Joint Technical Committee and Subcommittees 

Costs invoiced to OFIAI S 237,687 

Total man-days (excluding OFIA)^ 

1650' at $454^' per day 749,100 

Total expenses (exluding OFIA) 153, 372 

TOTAL $ 1,140,159 

Total, Pre -Regulation Consultation Phase Cost 
NOTES ■: 

1 Consulting costs invoiced to OFIA for MISA-JTC related 
work, 

* Man-day costs of $454 were calculated for OFIA by one 

member company. This analysis has not been reviewed by 
MOE , 



SOURCE 



Young, B.J. (November 7, 1988 and November 23, 1988), 
personal correspondence on behalf O'f the Ontario Forest 
Industries Association. 
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2,9 Alternative Estimates of Monitoring Costs 

The Pulp and Paper Sector Regulation specifies 
process- and stream,~specif ic testing requirements. 
The choice of sampling frequencies is discussed in 
Ontario Ministry of the Environment (January 1989c ; 
Section 2.7). This discussion acknowledges that 
the chO'ice of sampling frequencies for the various 
tests, and the corresponding precision O'f the 
estimates, must be justifiable in terms of the cost 
burden imposed on the', firms. 

This section provides estimates of the additional 
■ cO'Sts that would be imposed on the sector by 
increasing the frequency O'f sampling so that the 
accuracy and precision of the effluent quality data 
collected from the mills would be increased. These 
additional costs, which the sector does not have to 
bear, reflect a potential saving to industry. 

For the alternative schedule, pulp and paper mills 
are assumed to have only three sampling frequencies 
for process effluent stream: daily, weekly, and 
bi-monthly. It is further assumed that there is no 
change in the schedules for the other effluent 
streams. In addition, the relationship between the 
actual schedule and the alternative schedule of 
testing for process effluent is assumed to be as 
follows : 



Actual Frequency 

Daily 

Three times per week 

Weekly 

Monthly 

Bd -monthly 

Semi-annually 



Alternative Frequency 

Daily 

Daily 

Weekly 
Weekly 
Bi-monthly 
Bi-monthly 



The results of this exercise, which show only 
routine and characterization analysis cO'Sts, are 
summarized in Table 2.16, Whereas chemical 
analysis operating costs shown in Table 2.8 total 
$3.4 million for the proposed regulation, the 
alternative frequency schedule would total 
$7,5 m,illion. ■ The largest burden would be borne by 
the Kraft mills at $3,6 million under the 
alternative schedules.-. 

According to MISA staff, the data obtained under 
the proposed, and less costly, sampling and testing 
frequencies are sufficient for statistical analysis 
purposes. (Ontario Ministry of the Environment,, 
1986c.) 
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TABLE 2.16: OPERATING COSTS FOR ALTERNATIVE ANALYTICAL REQUIREMENTS 



Mill: 



Effluent Stream 



Process 
Category 



Annual Cost by lest Frequency 
Daily 3/Heek Weekly Monthly Bi-Montbly 2/Year 



TOTAL 



SULPHATE (KRAFT) CATEGORY 

B-C - Fort Frances : Final Effluent 

Storm Water Effluent (2,7) 
Storm Water Effluent (7) 



CPFP - Dryden: 



Final Effluent 

Storm Water Effluent 
Storm Water Effluent 
Storm Watar Effluent 
Storm Water Effluent 



CPFP - Thunder Bay 



Final Effluent 
Clean Water Outfall 
Storm Water Effluent 
Storm Water Effluent 
Storm Water Effluent 
Storm Water Effluent 
Storm Hater Effluent 
Storm Water Effluent 



(2,4) 
(3) 
(1) 
(3,5,7) 



(2) 
(4) 
(1,3) 
(5,7) 

(7) 
(7,3) 



Domtar Fine Papers - Cornwall: Final Effluent 

Storm Water Effluent (5) 

Storm Water Effluent (5) 

Storm Water Effluent (7) 

Storm Water Effluent (5) 

Domtar Containerboard - Red Rock: Final Effluent 

Storm Water Effluent (2,3) 

E.B.Eddy - Espanola: Final Effluent 
Clarifier Overflow 

Storm Water Effluent (2,3) 

Storm Water Effluent (1,3,7) 

Storm Water Effluent (5) 

JamSiS River Marathon ; Final Effluent 
Cooling Water 
Cooling Water 

Storm Water Effluent (2) 

Storm Water Effluent (3) 

Storm Water Effluent (7) 

Storm Water Effluent (1) 

Storm Water Effluent (1,5) 



K-C - Terrace Bay: 



Comb Alkaline and Acid Sewers 
Storm Water Effluent (7) 
Storm Water Effluent (3) 
Storm Water Effluent (2) 



Waferboard Corporation: Final Effluent 

Waste Disposal Site Effluent 
Storm Water Effluent (2,3,7) 
Storm Water Effluent (2) 
Storm Water Effluent (7) 



SUBTOTAL FOR SULPHATE (KRAFT) CATEGORY: 



K* 



m^ 



K 

€IXg 



178, 453 



178,453 



178,453 



178, 9€4 

178,964 

178,131 



1,740 



m 

K 



CME , 



178, 453 



178, 453 



178, 453 
171,225 



17B, 453 



178,131 



178,131 



178,964 
157,001 



178,131 






1,308 

930 








852 


$360, 


.506 





1,308 

1, 310 
852 
852 








1,150 


$362, 


,888 





1,308 

122 
1,310 

852 
1,150 

852 








852 


$364, 


769 





1,308 

1,100 

1,100 

852 








1,100 


$362, 


043 





1,308 








930 


$358, 


821 





1,308 









1,308 
930 
852 








1,100 


$691, 


140 



1, 740 
1,740 



K 

WDSE 



178,453 



178, 453 



178,131 



178,131 



7,416 



1,308 



122 






852 






852 






852 






1,150 


$365, 


.199 


1,308 






852 






852 






122 


$359, 


717 


1,308 






930 






122 






852 


$367, 


211 




$3,592, 


295 



. Continued 



TABLE 2.16 C Continued) 



Mill: 



Effluent Stream 



Category 



Annual Cost by Test Frequency 
Daily 3/Week Weekly Monthly Bl-Monthly 2/Year 



Total 



SOLBHIfE-lffiCHRNI'CUL. CAfEGORY 

a-P - Thunder Bay Division: Final Effluenst 
Storni Hater Effluent (3) 
StoEBi Water Effluent (7) 

^_p « Fort William Division: Final Effluent 
Bark Lagoon Effluent 
Storm Water Effluent Cl»3#7) 

Storm Water Effluent (1,7) 

A-B - Fine Paper Division; Final Effluent 

StO'.rm Water Effluent (1,5,7) 
Storm Water Effluent (7) 

^-^ „ Iro'quois Falls Divisio«: Final Effluent 
Filter Plant Backwash 
Cooling Water 
Storm Water Effluent (5) 
Storm Water Effluent (7) 
Stonm Water Effluent (1,2,3) 



B-C - Kenora: 



Final Efflueot 

Storm Water Effluent (1,2,7) 



Quebec and Ontario' Paper: Final Effluent 

St Marys Paper: Final If fluent 

Spruce Falls Power and Paper: Final Effluent 
Storm Water Effluent (2) 
StO'rm Water Effluent (2,4) 

StO'rm, Water Effluent (2,3) 
StO'rm Water Effluent (2) 
Storm Water Ef£liu«nt |7) 

SUBfOTJUL, FOR SUI.PHIfE-MECHIlNICM, CAriGORY 



S/M 



S/M 

S/M 



S/M 



S./M 
BWE 
CiiE 



S/H 

S/M* 

S/M 

S/M 



56, 903 



56, 903 
54,359 



56, 903 



56, 903 



56, 903 

56, 903 
56,903 
56, 903 



107, 


€7i 


: : 


107. 
91, 


679 
581 


~ 


107, 


679 


— 


107 


679 


1,632 
1, 140 



107, 679 

108,512 
107, 679 

107, '679 






3,764 

852 
852 


$170, 


050 


11,052 
7,370 


1,308 

1,308 

852 

852 


$333, 


264 


11, 052 


1,308 
1,150 

852 


$178, 


943 



3,764 





1.100 
§52 
930 


$174,600 


11,052 


1,308 
930 


$177,871 





3,764 


$169,179 


11,052 


1,308 


$176,941 


11,052 


1,308 

122 

1,310 

930 
122 
852 


$180,277 
$1,561,125 



CORRUGJkf ING CIlTEGORY 

Dofflitar Coiitatnerboard - Trenton: Final Effluent C 
Storm Water Effluent (2,7) 
Storm Water Effluent (5,6,7) 
Storm Water Effluent (5,7) 

l^_]3 _ sturgeon Falls; Black Liquor Overflow C 
Cl'ean Wat'er Effluent C 

Clarifier OV'erflO'W C 

Storm Wat'er Effluent (3,7) 

Storm Water Effluent (5,7) 

Storm Water Effluent (7) 

Storm Water Effluent (4) 



SUBtOTM. FOR CORRUG&TIMG CATEGORY 



56, 903 



56, 903 
54,359 
54,359 



107,679 



107, '679 
91,581 
91,581 






3,764 






930 






930 






1,150 


$171,356 





3,764 







3,764 







3, 764 
852 

1,150 
852 






1,310 


f471, 920 




$643, 27 6 



,Cci:ntiii-a«'d 



TABLE 2.16 (ContinuedJ 



Mill I 



Effluent Stream, 



Category 



Diaily 



Annual Coat by test T'lmque^nof 
3 /Week Weekly Montbly Bi -Monthly 2. /Year 



Total 



DiEI'HKIHe-BO;aRDi-FIKE PAEERS-TISSOE CAfEGORY 

Bfeawer Wood Fibre Comp'SMj". Final Effluent 
Spill Porid OverflO'W 

Dojtttar Fine Papers-St Catharines: Final Effluent 

E.B.Eddy - Ottawa: Final Effluent 

FcMB&r lac. : Final E,f fluent 

K-C - St. Catherines: Final Effluent 

K-C - luntsvilie: Final Eiifluent 

Storm Water Effluent (2) 

Strathcona Paper: Final Effluent 

Cooling Water and Fil*-er Plant BW 

Paperboard Industries Coip: Fmcvl >ft iiient 
Coolarig Water 
Cooling Water 
Cooling Water 
Cooling Water 
Cooling Water 
Storru Water Effluent (6) 






B 
CKE 

am 

CHE 



32,396 

32,396 
32,396 
32,396 
32,396 
32,3 96 

32,3 9.6 

32, 3S6 



SOBTQTAL FOR DEINKING-BOAKD -FINE PAFERS-TISSOM CATEGORY: 

TO'TALi FOR POLP AMD P.AP'ER SECIOR: 



168,358 

ISO, 462 
190, 462 
191,295 
190,462 
190,462 

16i,35i 

16B,3S8 



3,7€4 



1,740 



1, 740 



1,740 
1,740 
1,740 
1,740 
1,740 







$20 6,258 


i' 


1,30^8 


$224,165 


ft: 


1,,308 


$224,165 


'0 


1,308 


$224, 998 


s 


1,308 


$224,165 


'0. 


1,308 
122 


$224,287 





3,764 


$206,258 



3,764 



586 



$213,804 

$1,748,, 101 
$7,544,797 



.Mjbreviations ; 



li - Board Mill in Deinkmg/fcDcrd/Fi ne Paper/Tissue Category 

BWE ~ Backwath Effluent 

C - Coiragating Mill Catt_gory 

CWE - Cooling Water 

D -- Deinkin>j Mill in Deinking/Bocird/F-i ne Paper /Tissue Category 

FP ~ Fine Paper Mill in DeinKinq/Uoard/Fi ne Paper/ Tissue Category 

K - Sulphate (Kralt.) Mi "J J dr. u.jc-x y 

S/M - Sulpbitc/MocJianical Hiii CutegorY 

T - Tissue Mill in Deiriking/r '.=.id/Fine Paper/Tissue Category 

KDSE - Waste Disposal Sjte LfiJuent 

Etonn Watnt Effluent f i om land on the mill site used for: 

(1) bark storage 

(2) Bulk storage and nn 1 c r.di ng 

(3) Chip storage 

(4) Coal storage 

(5) Waste di,,spoBal 

(6) Waste paper storage 

(7) Wo-od Storage; 

* - IndicateB biological treatHwnt plant in operation 



SO'CIECE; MOB, Water ReBources Branch {1589) 



3.0' ECONDMIC EFFECTS AMD' IMPLICATIONS QF MONITORING COSTS 
3 . 1 Industry Perf oxmance 

The ptiip and paper industry is notoriously cyclical 
and is very sensitive to national and international 
business conditions. Two of the primary products 
of Ontario mills, market pulp and newsprint, are 
traded in highly competitive international markets. 
The industry is currently riding the crest of the 
longest running, non-inflationary economic recovery 
period m history. Palp and paper companies are 
experiencing record levels of profits, along with 
very healthy rates of return on assets and 
investrii,ent. . 

Table 3 = 1 shows after-tax profits {net incom,e) , 
capital expendituree and return on capital employed 
each year for the past seven years for 13 companies 
which' O'Wn 20 of the mills subject to the MISA 
monitoring regulation. These data are not complete 
but they clearly show that most of the firms are 
doing very well indeed. Following reduced earnings 
or losses for many of the firms in 1982 and 1983, 
performance has been generally very strong. Two 
firms incurred losses in 1985, but for reasons 
unrelated to the health of the Industry. 

Average rates of return on capital employed over 
the period range from 5% to 13% per company. 

These performance indicators and other financial 
data available in Woods Gordon (1937) were used to 
evaluate the effects and implications of the MISA 
monitoring cost estimates on the industry and 
individual firms. 

The recent appreciation of the Canadian dollar 
relative to the U.S. dollar is likely to weaken the 
competitive position of Ontario firms. This is not 
likely to have significant short-run impacts on the 
sector under current market conditions. However, 
as scheduled increases m capacity come on stream 
over the next few years, the exchange rate is 
likely to take on more importance in determining 
the health of the industry. The impact of exchange 
rates will be further magnified as the Free Trade 
Agreement is fully implemented. 
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TJkBLE 3.1: SELECTED FINANCIAL STATISTICS 



FIHM 

BOISE C&BCADS 

CjyiaDXftli I'ACIFIC forest PRODOCtS (1) 
DOMTAR INC. 
FR&SER INC. 

eiOR^ HESrON LIMITED (2) 

- Weston Resources (Forest Products) 

(Fisheries £ Forest Products) : 

- CoiiBOlldlated: 



GEORGIA-PACIFIC COB20RATION (3) 
i$ US) 

ICTMBERLY-CLIlRK: Canadian Operations 
($ OS) 

: Total Paper Operations 



laCMILLftN-BLOEDEI. 



Financial 


















Statistic * 


1181 


1982 


1983 


1984 


1985 


1986 


1987 


AVERAGE 




















Net Ineome 


lis, 641 


56,358 


38,013 


70,13i 


100,200 


107,300 


125,700 


88,479 


Cap. Expend 


195,233 


180,411 


165,256 


126,253 


202,400 


263,000 


256, 600 


198,450 


ROR on Cap. 


11.19%. 


6.71% 


3.93% 


7.28% 


8.63% 


7.71% 


7.77% 


7.60% 


Hot Inconie** 


__ 


62,663 


33, 701 


1 03, 654 


56,549 


__ 


■,-- 


64,142 


Cap. Expend 


— 


41,264 


29, 960 


82,864 


164,904 


— 


»*»- 


79,748 


ROR on Cap. 


— 


-- 


-- 


— 


— 


~~ 


.«**• 


— 


Net Income 


77,774 


18,552 


(9, 936) 


17,779 


216 


30,049 


96,185 


32, 946 


Cap. Expend 


18S,023 


168,765 


56,023 


47,223 


45,108 


30,749 


52,434 


84,189 


ROR on Cap. 


16.50% 


4.05% 


1.27% 


€.40% 


4.38% 


8.09% 


15.53% 


8.03% 


Net Income 


63,556 


(1,600) 


40,200 


93,900 


110, 400 


145,000 


161,000 


87,494 


Cap , Expend 


164,323 


168,800 


107,700 


132,900 


284,400 


457,100 


511, 000 


260,689 


ROR O'n Cap. 


7.13% 


2.88% 


6.20% 


9.4i% 


8 . 67% 


8.17% 


6.96% 


7.07% 


Net Income 


li6.183 


(4,761) 


10,755 


3,487 


(6,796) 


20, 600 


— 


6,57* 


Cap. Expend 


71,98 9 


114,157 


94, 966 


39,368 


22, 625 


~ 


-- 


68, 621 


ROR on Cap. 


9.04% 


2.78% 


4.26% 


6.04% 


5 . €4% 


~~ 


w,-- 


5.55% 


Net IncO'mef 


33,000 


13,000 


8, OOO 


40,000 


36,000 


56,000 


68,000 


36,286 


Cap. Expend 


64,000 


100,000 


83,000 


35,000 


28,000 


42,000 


37,000 


55,571 


ROR on Cap. 


15.30% 


5.20% 


4 . 70% 


11.00% 


13 . 00% 


17.80% 


18.80% 


12.26% 


Net Income 


95,00'0 


69,000 


79, 000 


94,000 


101,000 


119,000 


134, 000 


98,714 


Cap . Expend 


206,000 


217,000 


245, 000 


206,000 


247,0100 


390,000 


332, 000 


263,286 


ROR on Cap. 


18.10%, 


14.60% 


14 .20% 


15.20% 


15 . 60% 


15.30% 


15.10% 


15.44% 


Net Income | 





118,000 


44, 000 


71,000 


202,000 


29,000 


__ 


92. 800 


Cap . Expend 


-- 


263,0 00 


65,000 


51,000 


402, 000 


435,000 


-- 


243,200 


ROR on Cap. 


" 


-- 


-- 


"" 


~— 


~- 


~ 


~— 


Net Income 


29,300 


17,900 


5, 400 


21,900 


17,400 


— 


■?■•* 


1,8,380 


Cap. Expend 


— 


~ 


-- 


— 


— 


~ 


-— 


— 


ROR on Cap. 


— 


~ 


-- 


-' 


— — 


— 


--- 


— ■ 



Net Income § 
Cap. Expend 
ROR on Cap. 

Net Income 

Cap . Expend 
EOR on Cap. 



3,307 
307,856 

2.07% 



10 9, 200 
41, 800 



(57,300) 

20 6, 800 
-0.87% 



117,600 
44, 400 



23, 900 
103, €00 
5.16% 



139, 200 
39,700 



19,300 

137,700 
6.09% 



162,100 

35, 600 



42, 900 

96, 600 
6 . 77% 



178,300 

100, 000 
10.72% 



280, 600 



132,025 

40,375 



70,144 
158.759 

4-99% 



. Contlmaed 



TABLE 3.1 (Continued) 



FIRM 



ROMftN COIEORATION LIMITED {4) 



SPRDCE FMiLS POWEE WID PAPER CO. 



fRIBDME CO. (5) 
i$ US) 



BaFERBOARD CORPORATION 



Financial 


















Statistic * 


1981 


1982 


1983 


1984 


1985 


1986 


1987 


AVERAGE 


Net Income 


15,824 


13,128 


31,477 


23,938 


(66,116) 


32,536 


„„ 


8,465 


Cap . Expend 


2,357 


4,159 


1,199 


2,882 


2,175 


— 


— 


2,554 


ROR on Cap. 


21 . 64% 


13 . 40% 


22.28% 


15 . 79% 


-43.08% 


4.64% 


-- 


5.78% 


Nat Income 


20,313 


13,472 


7,207 


16,876 


25,206 


mm 


-^' 


16, 615 


Cap . Expend 


21,115 


13,268 


7,792 


8,785 


7.729 


~ 


— 


11,738 


ROR on Cap. 


16.73% 


12.18% 


7.49% 


12.31% 


14.66% 


— 


-- 


12.67% 


Net Inconia # 





13,200 


121,000) 


17, 900 


40,200 


— 


— 


12,575 


Cap . Expend 




63,600 


13,30'iO' 


12, 900 


22,000 


— 


__ 


27,950 


ROR on Cap. 


— 


-- 


-- 




-- 


" 


__ 


— 


Net Income 


541 


1,479 


929 


1,364 


1,885 


3, 626 


11,099 


2, 9B9 


Cap . Expend 


— 


-- 


2, 945 


6,067 


50,205 


— 


— 


19,739 


ROR on Cap. 


6.76% 


8.02% 


8.83% 


9.82% 


13.18% 


— 


-- 


9.32% 





















Bot«.fi: (1) Prewloiialy, Great Lakes. Forest ProductB Limited 

(2) Owner O'f E.B.Eddy Forest Products 

(3) Owner of Beaver Woiod Fibre Co. Ltd. 

(4) O'f which Strathcona Paper Co'inpainy ifi a Division 

(5) Owner O'f Quebec £ Ontario' Paper C'Ompany Limit'ed 

* Net Income (ater-tax earnings {lossefi) ) and Capital Ixpenditinres in $ thousands. Rate of Return on Capital Enplojed (%) 
** Pre-Tax IneoBi« 

# Operating Incoine 



Soaree: Co^>aiiy Anniaal Reports; Financial Post Information Services 



3 .2 Analytical Procedures 

Monitoring costs incurred by the firms under the 
M,ISA regulations will increase operating expenses 
and, unless there is some offsetting increase in 
pro'ductivity associated with wastestream 
monitoring,, profits tO' the firms and returns on 
particular mills will be reduced. In this section, 
economic effects o^f these costs on the industry and 
on those firms fO'r which financial data are 
available will be examined. 

The approach taken in this analysis will be to 
estimate how the appropriate incremental monitoring 
costs would affect historic after-tax profits, 
capital expenditures and the return on capital 
employed by each firm. The analysis will show how 
the monitoring costs would have changed each firm's 
performance measures if they had been incurred 
during the worst year over the past 5 years and how 
they might have affected the average financial 
performance over the past 3 to 7 years for v;hich 
v-f5]_(3va.nt dara are available. These analyses reveal 
rhe extent co w^-;ich monitoring costs would reduce 
a company's performance measuroi below its own 
historical averages. Morever, comparisons can be 
made with these same performance measures for the 
industry as a whole where these are available. 

Where long term mvestmient decisions are concerned, 
a key economic variable is the rate of return on 
investment or capital employed. This is the return 
that provides the incentive for owners and 
investors to remain in a particular enterprise or 
move on to something else. In zhis study, the 
Statistics Canada definition was used in which the 
ratio is equal to: 

After-tax Profits + Interest Payments + 
Extra- O' r d in ar y E xp en s e s 



Total Assets - Current Liabilities 

Consequently, the first analysis will show how the 
potentially recurring operating costs of monitoring 
would have affected the rate of return on capital 
employed for individual firm,s and for the industry 
as a whole. 

For this analysis, operating costs of monitoring 
were first reduced by the amount of the appropriate 
cO'rporate tax rate because part of these costs are 
offset by reduced income taxes. The adjusted 
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incremental operating cost of monitoring was then 
subtracted from after-tax profits to determine a 
new rate of return on capital employed. This 
calculation was carried out for each firm in each 
year for which data were available. The new rates 
O'f return could then be compared with average rates 
of return for the industry as well as each firm's 
histO'rical performance records, 

A second analysis calculated the proportion that 
operating costs O'f monitoT'ing make up of after-tax 
profits/ This: indicates what would happen if all 
operating coeta were absorbed by the firm as a 
reduction in after-taK profits. This calculation 
yields an over-estimate of the effect because 
operating costs of monitoring are not reduced by 
the corporate tax rates as was don,e in the previous 
analysis - 

A third analytical procedure was carried out to 
determLne the extent to which capital requirements 
for mo'nitoring would divert capital expenditure 
away from other uses. Estimated capital costs of 
monitoring were thus computed as a percent of total 
capital expenditures for each firm in each year for 
which capital expenditure data are available. 
There is no rule of thumb as tO' what proportion of 
capital expenditures should be devoted to 
environmental protection in any given year. Some 
industrial representatives assert that a minimum 
capital expenditure is necessary to carry out a 
sufficient amount O'f repair and replacem,ent in 
order to keep a plant running. These basic 
expenditures apparently vary from industry to 
industry and from, firm to firm. 

This comparison of expected capital expenditures to 
actual outlays is conservative in that it 
overstates the potential diversion of funds in a 
given year. Capital costs are normally depreciated 
over three to five years so that only a proportion 
O'f the actual expenditure would be deducted each 
year, not the full amount that is used in the 
pre s ent an al y s i s . 

International competitiveness can be affected by 
environmental expenditures to the extent that: firms 
may be unable to maintain product quality or pass 
along cost increases in the face of international 
market-determined competitive prices. This issue 
is currently of greater concern to market pulp and 
newsprint producers who sell to highly competitive 
international markets than to fine paper, box 
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board, coxxugated and tissue manufacturers which 
concentrate on domestic markets and which have been 
protected by tariff barriers. 

These analyses are by no means definitive but they 
can identify those firm,s which could experience 
financial effects that are large relative to 
(a) their own, historical performance,, (b) other 
firms' performance, and/or (c) industry 
performance. 

Financial data are seldom available for individual 
plants although it is at this level where financial 
consequences can often influence decisions or 
affect the viability of an operation. Assessments 
and comparisons will generally have to be made 
against consolidated company data which are 
publicly available. For some firms, a limited 
amount of disaggregated data on the pulp and paper 
segments of their businesses is published. These 
aata will be used m the analyses rather than 
consolidated company data where they are 
avail able . 



3 -3 Economic .and Financial Implications 

Table 3.2 presents a summary of the percentage 
reduction in the rate of return on investment that 
v/ould be imposed on firm.s for which data are 
currently available. On average, operating costs 
of monitoring would reduce company rates O'f return 
by only 0.01% to 0.2% over the 6 to 7 year period 
of analysis. Looking at the annual results 
displayed m Table 2.3, the largest effect would be 
experienced by Waferboard Coro., owner of the 
Malette kraft mill at Smooth Rock Falls. The 
actual rates of return recorded by these companies 
are shown in Table 3.1. 

Table 3.3 presents a summary of the effects of 
expected monitoring costs on after-tax proifits (net 
earnings) and capital expenditures for 
10 companies. The monitoring costs used in 
computing these ratios are the high end of the 
estimated ranges.. 

A.S indicated, percentages are computed for the 
highest, lowest and aver.age annual net earnings .and 
capital expenditures for the period 1981 to 1987. 

During this period, five companies experienced 
after-tax los.ses for a single year, while Fraser 
Inc. experienced after-tax losses in two years. 
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TJkBiE 3.2 

PROJECTED DIFFERENCES IN THE RATES OF RE TURN ON CAPITli raffiLOXED 
AS A RESULT OF THE ESTIMATED OPE'RATING COSTS OF MOMITORINS 
(DIFFESENCES, IN PER CENT) 



MILL 



ABItlBI-tSICE 

BOISE 'CASCADE 

iCAMADIAM PACIFIC FOKEST PRODaCTS (I) 

DOMT'AR INC. 

FEASER IHC. 

GEORGB WESTON LIMIIID (2) 

GEOmGIA-f'ACIFIC COEBQRATION (3) 

JAMES RIVER COKPORATIOM (4) * 

KIlffiERLY-CLaRK * 

MACMILLAN-ELOEDEL 

PAJPERBOARD INDUSTRIES CORPORATION * 

ROMAbl CORPORATION LIMITED (5) 

ST MARYS PAPER * 

SPRUCE FALLS POWER AND PAPER CO'. 

TRIBUNE CO. (6) 

KAEERBO'ARD CORPORMIOH 



1981 


1982 


1§:83 


1984 


1985 


lS8i 


l:f81 


Average 


-0'.03% 


-0.03% 


-0.03% 


-0 . 03% 


-0 . 03% 


-0.0'2% 


-0.02% 


-O'.03% 


-0'.. 06%. 


-0'.Q5% 


-0.05% 


-0.05% 


-O.O'St 


=0.05% 


-0.04% 


-0.05% 


-0'.04'%. 


-0'.04% 


-0.04% 


-0.04% 


-0-03% 


-0.03% 


-0.02% 


-0.03% 


-0'.03% 


-0 . 02% 


-0.02% 


-0 . 02% 


-0,02% 


— 


— 


-0.02% 


-0'.,02% 


-0.07% 


-0.04% 


-Q,.Q1% 


-i0.2i% 


0,.04% 


-0.04% 


-0.06% 



=0.01% -0.01% -0.01% -0.01% -0.01% -0.01% 



-0.11% -0.08% -O..Q7% -0.06% -0.0.7% -0.01 



-0.08% -0-07% -0.07% -0.06% -0„0§% 



-0.26% -0.24* -O.a'at -0.20% -0.12% 



-0.01% 



.0.08% 



-0.07% 



-0.21% 



Notas: 11} Previously, Great Lakes Forest Products Limited, 

f2J 'Owner of E.B.Eddy Forest Pro'ducts 

(31 Owner of Beaver Wood Fibre Co. Ltd. 

(4) 'Owner of Jamas Riv«r-Marathon Ltd. 

i|5| O'f which Strath'Cona Paper Coinpany is a division 

(6) 'Owner of 'Quebftc and Ontario. Paper 'Co.nip,any Limited 

• Ineuf ficlent financial data avail able 



Sourc«Bi: CoBpaay Anoual Reports; Tables 2,12, 2.13 an'd 2.14 



TABLE 3,. 3: SUMMARY IlffiACT OF MOMITORIHG COSTS ON SELECTED PINMiClAjL IND'ICATOES 



CAP'IT'M. EiffiENDITDRES 

Monitoring Capital Cast 
as a % of 

Armual Capital Expenditure 



AFTER- f AX ElBMINGS 



Monitoring Operating CO'St 
as a % of 

Atmiual After-lax. lamlngs ftoss) 



HlLl. 



Average 



Higbast 
Year 



Lowest 
Year 



Highest 
If 



Lowest 
Year 



ABUIBI -PRICE 

BO'ISE CASCADE 

CANADIAN PACIFIC FO^ST fRODUCf.S (1| 

DOMTAR INC. 

FRASER rNC. 

GEORGE 'WESTON LIMITED {2) 

WestoB ResourcBs (Forast Products) 
Consolidated Finanoial, Data 

GEORaiA-PAClFIC CO'RPORATION f 3 , * , # } 

JAMBS RIVER CORPORATION (4) 

.KIKBERLY- CLARK: Canadian Operations {#) 
Total Paper 'OperationB C*| 

MACMILLAM-BLOEDEL 

,PAP'B,RBOARD INDUSTRIES CORP'0:RAf lOH' 

MOMAM COiRPORATIOH _Ij:.mfED (5) 

ST MARYS PABER 

SPRUCE FAILS POWER AND PAPER CO. 

TRIBm'JE CO. !§,*,#} 

WAFERBO'ARD CO'RPORATIOS 



{*) 



01.17%: 

!0.37% 
0' . 62%, 
iO.?S% 
. 33% 

0'-58%; 
0^.12% 
OU01% 



01.35% 
Oi.00% 



1.53% 



0.13% 
0.18% 
0,28% 
0.40% 
0.20% 

. 32% 
0.08% 
0.00% 



0.36% 
0.00% 

0.94* 



0.27% 
. 99% 
1.71% 
1.89% 
1.00% 

1.16% 
0.16% 
0.03% 



. 45% 
0.00% 

3 . 25% 



O.SO% 
0.68% 
1,58% 
0.i3% 
2.69% 

1.74% 

0.64% 
0,19% 

3.14% 

0.44% 
0.53% 

2 . 06% 



. 63% 


2.09% 


, 42% 


1.29% 


0.54% 


-5.25* 


0.51% 


-51.00% 


0.86% 


-2.€0% 


0.93% 


7.90% 


0.47% 


, 92% 


0.09% 


0.61% 


1 . §7% 


10 . €9% 


0.36% 


O.S3% 


0.13% 


-0.65% 



0.54% 



-0.26% 



0.74% 


. 41% 


1.12% 


1.07% 


0.70% 


2.46% 


0.80% 


0.35% 


1.73% 


1.32% 


0.41% 


-0.79% 


0.02% 


0.01% 


0.14% 


a. 41% 


2.27% 


46.47% 



Mot«B: (1) Previo'Usly, Great liakes Forest Products Limited 



Owner of E.B.Eddy Forest Products Ltd. via Eddy Paper Cornpany Idinited. 

Owner of Beaver Hood Fibre Co. Ltd. 

Owner o^f JamBS River-Marathon Ltd, 

Of which Strathcona Paper Company is a division 

Owner of ■Qu.ebec and Ontario Paper Corapany Ltd. 



t*)i Calculation,B based on. Pre-tax Income 
(#1 Financial data reported in $tlS 



Sources: Company .Annual Reports; faJDle. 2.14 



The addition of monitoring operating cO'Sts would 
have increased the losses incurred in those 
particular years slightly. During Domtar's worst 
year, operating costs of monitoring wo'uld have 
increased the after-tax loss by 51% because the 
lO'SS incurred that year was relatively small. In 
Waf erboard'' s worst year (which was prior to the 
acquisition of its pulp and paper operations), 
after-taK profit, would have been reduced by as much 
as 46.5%. 

Monitoring costs have little effect o^n the 
remaining firm,s' net earnings during their wor'St 
years. During the companies' best years, and on 
average,, incremental operating costs ranged from 
less than 0' .. 5% to 8.4% of after-tax profits with 
the majority in the range of 1.5% or lower. 

Table 3«3 also reveals that estimated capital costs 
of monitoring amount to 3 .. 3% or less of total 
capital expenditures in any one year over the 1981 
to 1987 period for the 13 companies analyzed. 
Apart from Roman Corporation, estimated capital 
costs of monitoring are less than 2% of annual 
capital expenditures in each year. In particular, 
Doratar Fine Papers estimated that it would invest 
well over $1 million in. capital on m.on.itoring 
facilities. These a.mounts would have accounted for 
only 0.4 to 1.9%, of total capital expenditures in 
any o^ne year. 

As noted earlier, these analyses refer to 
consolidated financial performance of the firms 
which own rhe mills. For only a few of the 
companies analyzed {e.g., Canadian Pacific Forest 
Products, Abitibi Price, Spruce Falls Power and 
Paper Co O do Ontario pulp and paper mills 
constitute the major source of income and 
operational cost. Furthermore, plant-specific 
profit and loss data are not publicly available. 
Nevertheless, while the incremental costs of 
monitoring that will likely be incurred by pulp and 
paper mills are large m an absolute sense, there 
is no indication that these expenses will tax the 
financial capabilities of any of the firms for 
which financial data are a^J'ailable. 

In addition, at this writing, there is no 
indication that the extra mO'nitoring costs would 
cause any undue economic difficulties tO' the firms 
for which we have no company data. 

Finally, costs of the magnitudes being considered 
do nO't appear to have any effect on the 
international competitiveness of these firms. 
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Monitoring requirei!i,ents will induce a temporary and 
no't inconsiderable increase in work and 
construction activity at each mill. Furthermo^re, 
demand for laboratory services as well as flow 
measurement and effluent, sampling equipment from 
this sector will increase during the next two 
years . 

While it is expected that monitoring costs will not 
impose significant adverse financial effects on the 
4 or 5 mills for which financial data are not 
available (e.g., James River Corp., Paperboard 
Industries Corp., and St. Mary's Paper), additional 
data may be ra,ade available by individual mills or 
firms to evaluate financial impacts in more 
detail. 

Two further qualifications regarding the impact of 

the proposed monitoring costs on the pulp and paper 
industry are noted. 

First, the monitoring costs cited in this report 
constitute only a part of the environmental 
protection costs this, and other, industrial 
sectors will face in Ontario, and elsewhere for 
that matter. Some of the firms in the pulp and 
paper industry operate plants in other industrial 
sectors which are subject to MISA monitoring 
regulations. Domtar is one such example. 

Furthermore, most direct discharger firms will 
likely face additional costs of further abatement 
of water, air and solid waste pollutants as new 

requirements are put in place. Under MISA, 
effluent limits regulations will be promulgated and 
regulations concerning air pollution control are 
being amended which could imply further costs, and 
opportunities for cost saving in some instances, 
for industrial plants (Ontario Ministry of the 
Environment, November 1987). 

These cumulative costs burdens may be further 
increased by regulatO'ry requirements for workplace 
health and safety and for consumer protection which 
are administered by other provincial and federal 
government agencies, 

A second qualification has the potential to offset 
the cost burden to an industry or an individual 
firm. Depending on market structure of the 

industry and dem,and conditions facing Ontario 
firms,, companies will be able to pass on some or 
all increm,ental costs in the form of higher prices. 
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The ability to pass on costs alsO' depends on the 
range of variation regulatory cO'Sts which befall 
each plant or firm. 

For example, the pulp and paper industry faces 
internationally competitive markets for pulp and, 
to a lesser extent for newsprint. There are 
virtually no tariffs or other impediments for the 
international .mO'vement of these commodities so that 
firms in Ontario would be limited in passing on 
e3ctra costs of any kind unilaterally. 

On, the other hand^ Canadian producers of boxboard,, 
corrugated materials, fine papers and tissues have 
long enjoyed tariff protection and so would have 
the ability to pass on some additional costs to^ 
these product prices . 

However, under the free trade agreement, tariffs 
and any other trade barriers for these products 
will be reduced gradually over 10 years so that 
firms will likely face more competitive markets for 
these products in the future. 

The cumulative cost burden and the ability of firms 
to raise product prices are difficult to determine 
precisely but imply offsetting effects on each 
industrial sector which faces regulatory regulatory 
requirements and costs. 
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4 . CONCLUS I ONS AND RECOMMEND AT I QMS 

4 . 1 ConiC lue i ons 

Conclusions reached in this review are as fO'llows: 

(a) Estimated capdtal costs of the monitoring 
requirements for mills subject to the MISA 
Monitoring Regulations range from 

$2.77 million to $4.6,2 million. One firm 
expects to spend over $1 mi 11 ion at the two 

mills it operates in Ontario. Excluding that 
mill, capital expenditures range from $3,0'0'0 
to $303,0'0'0i per mills for the 27 mills. 

(b) Total estimated operating and maintenance 
costs are expected to range from $4.71 million 
to $6.38 million for 27 mills with a point 
estimate of $5,54 million. Most of this 
expense is for analytical services which 
accounts for 61% of operating cost estimates. 

(c) Total incremental costs for complying with the 
regulation range from $7.49 million to 
$11.0'0' million. The ranges cited are due to 
uncertainties and contingencies associated 
with capital cost estimates, and with some O'f 
the operating costs. Excluding the highest 
cost Domtar mill, podnt estimates of the total 
costs per mill range from a low of $159,00^5 tO' 
a high O'f $647,245. 

(d) While the incremental costs of MISA monitoring 
that will likely be incurred by pulp and paper 
mills are large in an absolute sense, 
comparisons witV) historical after-tax profits 
(earnings) and capital expenditures data 
analyses of the effects on the return on 
capital employed gave no indication that the 
financial capabilities of the firms in 
question will be significantly burdened. 

(e) The analyses and data presented in this report 
provide benchmarks fo^r the assessments of 
future environmental protection co'sts which 
m,ay' be incurred by this sector. 

(f) The cumulative cost burdens of future 
environmental protection requirements and 
O'ther regulatO'ry agenda (e.g., workplace 
health and safety) are likely to grow. 
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4. 2 RecommendatioiiiS 

In oTder tO' identify possible problem,s at an early 
stage, it is recommended that the Ministry of tiie 
Environment and the industry work together to 
identify the actual incremental capital and 
operatiing costs of the raoniroring requirements in 
the early portion of the regulation period. Early 
identification of possible financial burdens will 
enable this Ministry and the individual mill to 
review and assess workable solutions. 

Also, at the end of the regulation period, it is 
recommended that each plant report the actual 
incremental costs incurred due to the MISA 
m,onitoring requirements in order tO': 

validate and improve the cost-estimation 
prO'Cedures used in this repo'tt. 

monitor and assess the financial and 
employment impacts O'f the monitoring 
reguirements . 

The cumulative financial burdens of monitoring 
requirements in other sectors, other MISA 
requirements, air and solid waste control 
regulations and regulatory requirements by other 
federal and provincial agencies should be 
monitored. 

Finally, when monitoring data and activities at 
these plants (and other industrial dischargers) are 
audited by Ministry of the Environment personnel or 
their agents, information should be gathered to 
determine whether the mo^nltoring activities or data 
have been, or could be, helpful in making the 
operations or processes more efficient and 
prO"ductive. 
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